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Foreword 



The Association for Supervision and Curriculum DcvclopUiCnt en- 
courn;^?s curriculum experimentation throus^h its Curriculum Research 
Institutes. Through the Institutes, jointly sponsored and staffed by ASCD 
and by the National Institute of Mental Health, efforts arc made to trans 
late research findings in the behavioral sch r.ces into educational practices. 
The hope of the sponsors is to stimulate curriculum research and field 
study in school situations. 

The reader of New DmcJisiom in Lcnrnin^: A Multidisciplinary 
Approach will encounter a variet>^ of insights from scholars of three forces 
affecting learning; stu lents of physical beings, of social groups, and of 
psyehological organization of the learner. Some insights the reader will 
find applicable to his concerns and others will appear less applicable. 
The reader will encounter sections of the manuscript immediately mean- 
ingful and at other stages he will struggle with the less familiar concepts 
and vocabularly of varied specialists. Particularly important, therefore, 
are the preface, the introduction, and the synthesis for extending appli- 
cability and range of interpretation. 

The wisdom of a multidisciplinary approach to learning may come 
home to the roader as he notes Walter Wae^jen's eomment in his synthesis: 
"Interestingly enough, not one of the papers was completely successful in 
confining itself to the discussion of one discipline. Conceivably, it is a 
hopeless undertakng even to try to confine oneself to a single discipline 
when considering such a complex activity as learning.'* He may come to 
appreciate Arthur W. Foshays comment on the necessity of a multi- 
disciplinary approach: "The practical problems we arc confronted with 
are not mathematical, chemicah biological or literary; they are often all 
of these and many more." 
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Vlu- <)C(a>io!i ill piiblit jIhui oI a |).tmj)li!rl siuli .ts tins is an oppor- 
lnml\ .tUaiii to liiaiik Hnix it H I.trptr \ssntiatt Srcrclaix ami lAlilortji 
\S(.l) j)iii»lK aliniis and Hutli I'.Iy. raliloriai \ssuiialr ft in ais(» an 
nppnilninlv l(. < \pi( ss tin- lU tp uralilntlr of \S(!|) In Waller Wat Ijrii 
wlif) has t |n|)j (1 llic ( tnruninns liisraKl; li'slilnlt- idea sn Wtll aiul 

has now nlirt'd Inun tin- tliairmaiislnp ol ASl.'Ds Htsraicii (.oni- 
laiNMon. lie lias hrcn a nin\iiiii spn it and lie dc s(T\rs tin- Uralitiidc of 
all wlio read tilt* painpiilet nr allrnd llu' nistilnlcs. 



\pni mi 



William \'an I'd. Vt< < -Fn'sidrttt 
XsNocialKin lor Supcrx isioii 
and (airritnhnn Dt'\ elopmrnt 



Preface 



When IIk' S'wih ( jirritiiluni lu snrdi Institute wjs in ;ts cinbnonic 
plannini; stai^cs. it l)(T.iino appan nt tli.tt a tlicmc was needed which 
would i^ive fotiis to enininents scholars would make as well as to the 
delilxTations of those who attended. He\ie\\ini; the eontent of previous 
Currieuhim Hese.irch institutes brought to iii^ht the faet that scholars 
from a \ariety of diseiphnes had tontrihnted their knowledge. This was 
a fortunate eireuinstance .smee there had heeu no conscious effort to 
emphasize a inultidisciplinary approach to the study of learning. The 
scholars had been engaged because they were considered outstanding 
in the field being considered, not sinjply becau.se they were from a 
different discipline. 

Sir.cc this mnlti(hs(iplniar\ approach had emerged in an implicit 
way, the decision was made to make it explicit in the theme of tli<* 
Institute for which this booklet reports the proceedings Iiriefly» our 
point of view was that some new dimensions in Icarnini^ would be 
discovered by ccmsidernig three broad areas in the beha\ioral sciences. 
The first of these was organic forces. For this present^ttion we invited 
Wilton M. Krognian. a physical anthroj^ologist from the University of 
Pennsylvania, who has long been associated with educator, in their 
work on curncular problems. His paper deals with the relation between 
the physical grovvth of die human being and learning. 

The second area in the behavioral sciences was that of social forces. 
In the Eastern Scccion of Uie Curriculum Research Institute, held in 
Washington, D/:., Heuel Dcnuey of the lJni\ersity of (Jliicago gave the 
paper describing tnc impact of selected social forces on le.irning. The 
Western Section, held in Den\er, saw Fred L. Strodtbeck of the Uni- 
versity of Chicago delivering a paper on the origin of the achievement 
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motive in the famiK Holh of ihcst- i)ajvT> .ip- to Ix- f<»nn(l in the pai^cs 
that h)Ilo\\ 

The fin.il forte considered was ps\ < hnh)^iLal in its nature. Leo 
Postman of th.- Tnncrsit) of Cahfurnia. (h li\er( (l at the Kastern Sec- 
tion, a paper on concept (K \( lopnient: whih* Herbert Klaiisnieier, of the 
University of Wisconsin. «ia\e a paper for ihr Western S(»etion, on 
p.sycholoi^ical factors influent in^ thissroom h arnini; 

We bron^ht t<»i;ether competent scholar.s from three (hlferent dis- 
ciphnes to share their knowhuh^e with ns. Bnt it becani'- intreasins;Iy 
apparent that we net(K(l a tarelnl drstnption of the nature of a diseip- 
hne and the wav m whith (hstiplincs aie represented in thr cnrritnhim. 
This difficul! assi'^nmeiit was accepted by Vitlinr W. Foshax. Teachers 
Colh'^e. Columbia l inNeisit*.. wh(»se paper is presented first in this 
lM)okh't. The paper shonUl. to say the least, prove to be provocati\e. 

While onr schol.irs pnnidcd the substan*i\e material aliont learn- 
ing, it fell to the h)t of the Ciirrituhim Hesearcli fnstitule .staff members 
to aid the conhrees in the de\(h)pm(>nt of research desii^ns. These 
highly skilKd people who .ser\ed as .^^talf for the Institute are in no small 
measure responsible for whate\ei success was aehie\e(l. The names of 
these pcrsr)ns follow: Kaslcrn Y^crtion—iWcm Dildine, National 4-II 
Foundation, \ithnr W. Foshay. leachers Collei^e. Columbia Cnivcrsitv, 
Hugh Perknis. I nnersity of Nfarvland, Da\id Turney, Ceor^(» Peabodv 
College h)r Teachers. (). I. Davis. Tnuersity of North Carolina; Jack 
H. Frymier, Orcume Count>* SJiooK. Florida, W'tstern SrcMo?i~-Gertri:de 
WooA, Office of Superiiitendent of Schooh, Los Angelt^s County; Chfford 
H(*bell, Colorado Statt* Department of Education; Nfarie Hughes, Uni- 
versity of Utah, and Hob.'rt Hills, then of Auburn University and now 
with the Unnersity of .Mabaina, Bmh Sa7io;iv— Nfargaret Gill, of the 
Association; A. Hairy Passow, Teachers Colleue, Columbia University; 
and James NIacdoiiahl, Uni\eisity of Wisconsin-MilwaKkee 

As in the past the National institute of Nh>ntal Healtii cooperated 
in sponsoring the Sixth Currituluin Hesearch Institute. W^illiam Hollister, 
M.D., was not only a stafi imMiibcr for th(> Eastern Section, he also aided 
in making selections of scholars. Alan Nfiller, M.D., ser\ed as a staff 
member to the Western Section. 

Dea^mbcr 1961 Wahir \\ WacticMi, Chairman 

.ASCD Heseardi (.oininission 
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Education and the Nature 
of a Discipline 



Arthur W Foshay 



If tIi(T(* wwc a (*I(Mr-(ul dist iplinc of I'.diu atn*it t'lr \ss<u lation foi 
SiiprT\ ision and ('uriicMihini Dcv ('Inpiiiriil. NT. \, would Imxc a pr<'(isf 
s("i;nifnt of Fdiiralinn as its pioMncc In lliat case a < nnlriciK on tin' 
tluMnc. **\f*\v DiincnsKMr. in I.carnnr^ a Mnllitlisnphnarv \pi)roaiIi/ 
would no(*d no (Icfiin'tions, no cxnltinations. no (pu stionini: in its opcn- 
inc^ address. II<i\\('\(t. siiirc cdntiitors can now tlinik and act onlv in a 
j)n'-(list iplinar\ inaunci I ninst nirnMon a ianu<' oi (jucstions tint 

rdiK ators face, tdl of tlicMn rcl('\.mt to tlic cniiu iduin so that the tollctW' 
papers and tlic a])proa( li tln'\ repu'scnt tnav Ix' fitted into tlie piescnt 
edne.itiona! setting. 

In one important resp<'( t oni piesent e<lM( .itK>nal s( tliii'j; is ,ts tf il\\a\ s 
lias been at least snie*- tlie da\ s of \tlieiis i'ldncafois aie ]iia^ - 
titioners. whose piaetiees pro\ide for sn<irt\ th.tt desiiahle lait indcfni- 
ahlc person the <*diRat<*d nian \t any m\en moment edneators nnist 
educate on the hasis of wli.itevei kiiowledi^e the\* h;ne II tlx y ha\ e the 
knowledge appropiiatt" to the sitiiatifin and if what thev tiuiik is knoul- 
ed'te really is. tlie\' act wiseK to piodiue the edneatcd stndeiit lUith 
"ifs* are as wide »is the world and as ancient as th#» plnl(»so|>h( i s (jiiest 
tor truth. the\ call toi eiidl(*ss (jiiestioniiiu o:i nian\" le\els However 
thev do relate to knowledge. whi( h we l)eh<*\e is nia(l( within estahhshed 
disci])lines. The leeent ton(<in «d)ont the diseijilines, what the\ are .aid 
how lh(*y fnnction, is the residt of this general ehain of lome. 



\Vc lia\o ()])s( r\C(l that when ciirriciilnm pract'tioncrs work on 
educational prrblt ms llity draw on the disc ipliius of tlicoloiiy. philoso- 
\)h\\ and political sciiiuv for statements of the aims of education for 
schools in tlie United States. When they consider what should he tauulit 
in the public .schools, they l)orrow from the disciplmcs that make up tlie 
liunianities. from mathematics, and from the sciences. WTien they estab- 
lish sequences for sidijcct matter, they rely on biolocr>* and psycholog\', 
.IS well as tradition, for insi'^hts about the best oiderinij. And when they 
t onfront the enorniitv of the crap between the lesson presented and tne 
lesson learned, thev must use whatever the bio]os;ist. the psychologist, 
and the sociologist ha\c to offer at the moment, even if they arc ill- 
equipped to e\ ablate conlhctini; claims about whose ideas are the tnitli. 
Plainly, a curriculum \^'orker should be the universal man. equally edu- 
cated in all the learnini; the world has to offer and alile to think in what- 
ever (li^iiplined way^ exist. The older one yets, the more apparent it is 
that eventliing learned is grist for the mill now, and that one could not 
possibly ha\c learned enough. One could wish to have l(*arned more, 
because all his knowledge has to function now. 

Since educators know they are less than nni\ersally learned, tliey 
might well lea\e to the philosophers the whole problem of the disciplines 
if it were not for the practical fact that educat'')nai proposals. o<^ten biased 
according to the author^ ow^n discipline, hav(^ to be s ipported or opposed 
in the public forum e\er\^ day. WTien an economist looks at education, 
he looks for the factors be has been trained to consider important. He 
ser's the masses of children to be educatet! and makes an estimate of the 
resources awiilablc to do the iob. His statement of \\hat the educational 
problems are and what should be the solutions is likely to have to do 
v\ith tlie organization of pef»ple and tlic organization of resources By 
all the lf)gic of ccontmiics, an increase in capital expenditure per child 
should incHMse educational "production." Educators do not know whether 
the logic of economics is transferrable to education, but they had better 
know enough about the discipline of economics to ask. When a man 
trained in engineering looks at education, be miglit well find its most 
sinking characteristic to be the failure to analyze educational activities 
into their basic (»lcinent , so that solutions might be conccned in terms 
of reeomhining those elements Educators know well that the schools 
need more sophisticated anabsis. but they are not sure they and the 
engmeer would agree on what the elements Ui. The point, in any case. 
IS that if one looks at education through the eves of any one discipline, 
one is likely to get lialf-tiutlis cap,ible of causing serrMis mischief. The 
plague of panaceas propos(»d for the cure of our educational troubles, 
piopos(*d by laymen and eduealois alike, had its origin, I suspect, 
m j»uch balf-trutli^. 



Practical reasons for takmu a n^w look at i]ir f)ruani/c'l disciplines 
arc .)nly a small p.irl <,i thr stoiy I.Ujk .I'ors .im* more critical of (he 
ciliKahon tliev clisj)fiis«- Uiam au\ outsidi' « ritu amUl t'\er l>c. Tliey 
know hcltcr than an><»ne that i\ir suhj< its t\u y leath often do not c.itch 
the intellectual euitemci'* that is llie lieait •»{ the inaltiT. They are 
appalh d at the new krum Ifdm*. # \cn w h(^ii* fields m it. th.it >o!iiiiT people 
must have to li\e iii die second h lil '.a twentieth ci iuury. Since it is 
apparent that Icarnin-^ will ha\r to he ih** lilc Ioii'4 hnsiness of cvf^ry 
pcT.son, they are searching tor w.iys ot ItMchin^ in the schools that will 
Ui\e students the l')oIs. the ( oiiii(h'iK aiuj lljc curiosity to keep on 
Ie.irniii<3 

H I may return inr a inomtiit to iht pro])l--in ol lh<' new knowlechj^e. 
I .should liki* to make .i plea Ik le for .i '.rn-.it puhhe di-hatc once more, 
'in the old (|nestion "W'h.it knowledge is of inosl wortti/* It sicids to 
ine that th'* Sputnik iiisput d e!Mph.isii> (^n ni.itheniatics. the '-cieiices and 
foreiirn lani^ua<;es — and thr ceriiculnm rcMsions hein^ made in th^'se 
aiif! other >ul))ef*ls — is niiin<-ns< H xahi.dile. hnl seareely adecpiate to 
i;nide the scliools in th( ir eiha.itinn of ,dl the cinhlren in all parts of the 
natjf^Tj. As cdh^'ators. we shall w.<iil to paiiu ipatc m the dehatc. hut the 
(pieslion is too serioie for an\ sin^lr st-^rnent ot the population to niaki* 
the determination. 

Dimensions of a Discipline 

Since I h.i\*e nientioncd so often the term "discipline." I want to 
explain what i think it means, tlu n lio on to the relation school stihjcf'ts 
hear to the disci alines. 

It is .ippealinfi to say that a ihscipline is an organized way of making 
knowledge. It is an or'.^ani/ed w.iy ol in(jniiiu<4. The knowledge we make 
most use of and ha\e gre.iti st resprt t 1<t tends to coiiu* to us organized 
into disciplines. There are disciphnrv ^ith names like historv, mathe- 
matics, and clieunstr\ 1 here are d si iplincs in the csthc*tic field: the 
graphic and plastie arts and th<- thsciphne of esthetics itself, there is 
philosophy. 

.Any discipline may helpfully he vlescnhed accoiding to three charac- 
teristics. In the fiist place, a disciphiK* n lates to a field of events* or a 
field of phenomena: a discipline has a (l<jn)ain. Ch(!mistiy does not deal 
with the same slnli in the woild that jioctiv does, nor theolo^v. nor his- 
tory. So one way to separate disiiplmt-s iiom one another is to separate 
their domauis. However, some diseiphnes deal with the .same field, or 
o\erlap considerahly with respect to tlu- field that they confront. For 
example, sociology and .social psycholot^v deal with many of the same 
e\ents. We cannot separate history from economics hy sa\ing historical 



• ^' hU AW ]i( \ri cv oiioniit I ^( ii'o \t f tilt n- is aH In^toiiairs w .i\ ot deal 
\\ it li <' \ rIlt^ and an i f )Iiuimi ^* s \\ .i\ oi t i< mIh with t \ nits. .11 id tlicsi- 
M< di'i( imt 

111' li' \' nf I !.{ sr t lial.lk '1 I 1st K s ol tin- di s{ I j )1 li )» 's lias ti* do W itll 
^' t m{ iiilt s tli.it all d- -tlir hasis tin wIikIi Initli iiia\ ])C clamu'il 
n if hill .1 (In; (ti liow pni'liiMN Ik ( st.ihiislu d 'I 1k" lustoi ian\ \v a\ 

Mf d< Jmij: witli p[(M)l is not tli( vliriiijsts llir liistoiiai s \v a\ aiid 

tli' (Ihiim^Is \\a\ aw not tlir jx-cts \\ a\ . and thcso tliirc aic not tin- 
t 111 f )I< )m.iM s \\ . \ a lid t licsr !' Mil alt not tlu* pliilosoplicrs \\ . \ 1 luTC is 

t ^' t o{ iiilt s Ifi: caJ) and it IS p( ( nil to tlm disc i pi 11 10 in (pustion Sonic 
"1 di* I 1< ph nt s mI ilif 1 id( ^ a'^.nii nia\ hr idcntu a! in ono dis iplinc and 

.1.' 'dn I liotli tliMiiists and pli\ su ists c onduct r\pri iincnt' .is a \\ a\ 
^cwaid tihtli J)ut ( liomistiN and ] )1 1\ ^u s ale dilloi (Mit (.liscipliiu's Mtlioiiuli 
dn'ii ii'i(snia\ ))(■ siimlai tlion d()!iiains aMMldloiciit Histoi\ and pocti\ 

01 ([uilo diiu'U'iit uitli ifspfU t(» till' inlcs. altlionuli tlio r\cnts tlip\ 
*o a( ini'dit l)o till' sahi' \\ "iiist Icam U> ask tin* scholar 111 a (hsciplinc 
xvliat tlio lulos of Ins u tint iir \\ l;at niiulit I load to find ont what .1 
o'j;Mphoi sa\s <Z(M)mapli\ is what a ph\suist sa\ s ph\sKs is, what .1 
trathtinatKian sa\ ^ niathomatu s i^^ 'l lio stholanin this coniioctioii is 
dohiK <1 a^ soniohodv ^^ll^) is tivin-j; to piothuc know Icdi^c accouhir^ to 
thr domain and tho mlos oi the (hst iphnr ho mliahits, 

Unl l\u'\K' Is nioir Tho (hsiiphms also lia\o iiistimos, and tlio\ .iic 
IummK inlhioiK I'd 1)\ thoii histoiics '1 litM> .no oldoi tlisc ipliiios aiul new or 
(list iphn( s. tlu* histoi 10s ol tlioso ohh'i 01 lu^woi disnplinos intoi poiiotr.ito 
di'' Milts that .no nsod .nid most rsj)o( i.tlK the doin.inis tli.it tho\ h.t\o 
< stahhsliod Tims .istionoin\ h.is .1 hist(ji\ tli.it inchidcs .isti oloii;\ , .ind 
(o this da\ the dtJinain of .istioii()ni\, while it doos lu^t do.il with the ni\tlis 
.Old supcistitions th.it .istiolou\ IS c oiKoi iicd w ith. nv\ ojtholoss is p.irtu n- 
laiK {oiMoniod with tho movonunts of tho lio.ucnK hodi*- It is (niito 
(oiKouahlr that (his fudd inmht takon .ts its oontoi the propoitios 

ol tiio lioavMiK bodies 01 tho n.ittno ol tho nni\oisc. oosinolo^iv — those 
hemu \Mthin tlu^ h:o.id field of .istionoiin Hnt the l.ict th.it the .istion- 
oiiiei ( out nines to he \ en nine h inteiested in tlie 71101 imcnfs of the he.i\- 
enl\ htxhes is .m .iitil.ict oi his own histoi\ It is iiiMthei .1 ^^ood 1101 .1 h.td 
thmu, it is jnst .1 fiiet 

W e mi'^ht .isk siiml.n (inestioiis .ihont oni field of ediic.ition. thoiiuh 
it (.mnot he (.died .1 distiplnie h(>eanse the iiiles .ne not cle.ii Wli.it is 
the impact of om own tr.uhtion upon us'-* W'li.it does it c.iiisc ns to pei- 
cene .is leleN.mt'' How do<N it Cciuse iis to think 01 want to think ihout 
('(hu.ition.d piohlenis^ One tiiniu in 0111 histoiv ih.it h.is .i suhst.mti.il 
eilei I on the w .i\ w e think is tli.it ednc.ition, liisto? le.dK . h.is hvvn tliotiuht 
of .IS a nioi.il entoipiise — soinethnig that has .1 pe.it ileal to do with 
ethics .tnd. .nu leiitK, with worship. When we think about cduc.itional 
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problems, almost im.irKihK \\c start with what we now cmH \,ilnc statc- 
nuMits WV start then* Inx.iiisc our tiaditioii is what it is Wlicthcr it 
oiij^ht to he th.it wa\ is not a rel('\ant (jiirstion That is the w,i\ it is, :m(l 
It influences us If we aie i^omi^ to know moie ahout wh.it we do. we 
oiii^ht to know moie ahout oui own historic wa\s of thmkini^ lUid (nir 
historic conc'Tns 

T(> sumniari/e .i d'st^iplmr (.in he dehiied as a w.i\ ol knowing a 
wav of makmu knowlcdi;e. As such, .i discipline is characterr/ed, first, hv 
.1 d{imain, an area of hnnian e\perieiK'e. or an area of pheuonien.i for 
which the person in the (hscpline t.ikes responsihiht\ , second, as .1 set 
of rules that has to do with how tiuth is estahlished .md how truth is 
concci\ed of and stated, within the (hsciphne. and third, .is ha\ini^ a 
histor\' that mav he descrihed .md that presum.ihly. (^u'^ht to he known 

School Subjects or Disciplines? 

\ow let us tuin hom discij^lines to school subjects E\er\ ac.id(Miiic 
school subject that we try to te.ich w.is ori<;inally based upon some disci- 
plini ch'fined in the terms just i^ni'n. A school subject is a translation of a 
dusciphne into a jxittern ot learniii'^ W'liat do ue teach in scliooP Wc 
teach htcracv, hut is this a chsciplin{'*-* It could he thont^ht of in this 
hishion, certainly, there is a chscipline of lan'^uas^e We toach some of 
the skills th.it are necessary for entermt^ into this (Hsciph'nc. but d(^ we 
teach the disciph'no? 

\W teach arithmetic in the elcment.iiy school, hut w(» call it mathe- 
matics when piij^ils Iea\ e tirade eit^lit. This is the n.imc of a (hscipline, 
and it IS 'c\Un the name of a school subject We h.ue to ask, how i^ood is 
the translation-^ Is tiie subject of niathem.ities as we concene of it in 
school true to the disciphne of mathematics as a math( in.itician sees it'-^ 
We teach history, we teach some ^c(^^raphy. we teach some econonnes. 
and we ♦ .ich some science The titles su'^i;est th.it the school snhjeets 
ha\eaiisen fiom adiseij^line that h.is .1 snbstaiitial nature In .1 i^ood m.iiiv 
ca.se^ our attempts to translate the (hsciphne into viable subject matter 
th.it can be learned m school are a mistransl.ition. in the sense that the 
le.irnin^ method th.it we lia\e developed has taken the place of the 
discipline. We ha\e hecomo suh|ect-centered in fact, the subject is no 
longer relevant to the disciphiie Oui objection to the artificial and lart^eK 
arlntrary nature of much school subjeet matter is derived from the i.ict 
that it is arbitrary, superficial m.iterial. It f.iils properly to represent the 
discipline out of which it came 

Listen to .1 .series (.[ char.i^es Wr ha\ e taui^ht prosodv m the n.une 
of poetry, thus killing .m interest in poetrv for ourselves and our descend- 
ants. W^e have taught, grammar in the name of composition, destroying 



the possibility of d widespread ability to write good essays or even good 
expository prose. We have taught computation in the name of mathe- 
matics, and now we commonly say to one another, "The trouble is, the 
youngsters can do it, but they don't understand it." When we have taught 
phonics in the niime of reading, we ha\e produced in the early grades 
word-callers, not readers. We have taught place geography in the 
name of geography, almost killing this subject m the schools. No geogra- 
pher jays that this is what geography is. We have taught dates and battles 
m the name of history, I would say instead of history. An historian does 
no: describe his discipline thus. Only in school do you get preoccupied 
chese matters— never again. We have taught facts and principles 
in tlie name of science; but science is a mode of inquir>% and the scientists 
novv say what we are doing is not only out of date, but it is not science. 

The Physical Science Study Committee conceived a way of thinking 
of science that stems directly from the disciphne, and that does not corre- 
spond to o;!r tradition of subject matter in the schools. They have de- 
stroyed our subjecf matter; they could not modify it. They could not go 
gradually from where w^^ are, for example, in pliysics in the secondary 
schools , to where they thought we ought to go. They had to destroy what 
we were doing and reconceive it from the bottom up. 

Such reconceptions of the disciplines we mean to teach are the most 
important tiling that is going on in education, because they are so funda- 
mental. Such revision is very likely to go all the way through the subject:, 
we teach. It includes physics. biolog\% and mathematics. There are some 
stirrings in the field of English, and we await some activity in history 
and the other academic fields. Sooner or later we will come to reconcep- 
tions in another kind ot field. We will raise questions about the so-called 
vocational or, as Dr. Conant likes to say, the marketable subjects. These, 
too, may some day be thought of as arising from a discipline of basic 
technology, or something of the kind. It is interesting that we teach people 
typing without saying much about typewriters and how they work, how 
they may be thought of, where they came from, or how they fit into the 
scheme of things. We teach the skill naked. People who learn to play 
musical instruments, with the exception of the piano, ordinarily want to 
know how the instruments work. They like to know how they are made. 
They want to know something of the theory that underlies the structure 
of the instrument. What about conceiving of auto mechanics as a specific 
field of technology, and of trying to determine what is the technology 
behind the automobile? What theory underlies Not what physical 
theory, but what technology? The term is used advisedly, though it rep- 
resents only the beginning of a thought. 

If I have questioned, explained and defined sufficiently my thinking 
about the disciplines as they relate to education, I should like to close 
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with some observations on the difficulties of a multidisciplinary approach 
The practical problems we are confronted with are not mathematical 
chemical, biological or literary; they are often all of these and many more. 
It vvould be helpful if one could be aware, mtellectiially, of what one 
were doing when confrontmg a practical probli^m— to figuratively put on 
a psychologist's hat. then a sociologist's Iiat. tli( ii a physicii^l's hat, and an 
economist's hat, in turn. One would [hen need to withdraw for tl.c pur- 
pose of synthesizing all the \arious insights and of arri\ini^ at a wiser 
solution of the problem. Unfortunately, wisdom does not usually conic 
to us in multidisciphnary packages. When we achieve it, we tend to call 
it not discipline, but art, and we deny that it is a wholly rational process. 
Peihaps the papers that follow will help us to design our school activities 
in a way that takes advantage of many disciplines, \ct does not foreclose 
our generalizing iii a peculiarly educational wav. 
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A BioiOQical Force 



Physical Growth as a Factor in the 
Behavioral Development of the Child 



Wilton M. Krogman 



H\ **pli\sKcil growth," I iiKMii all pioccsscs of l.ioloj^ical or ori^anic 
growth, both niorpholo'^ical ( striiL'tural ) and phx siolo^icai (functional) 
H\ **])rha\ loial clopincnt," I mean the total oi tho cultural nitcgra- 
tion i)[ the child m social and psychological patterning Those arc 
nininnuni and lathei ,iihitMi\ definitions — e\en lestnctivc definitions — 
})iit thev con\(»\ some idea of two major realms in the growing life 
of the child, the hiologieal and the ps\eliociiltural TIk >e ha\e one 
Uiajor element in eominon: })oth are piogiessi\e and ciiniulati\ e, they 
are iuncAinkcd in tlu* growing life of the child Tins is a working jireinise 
leadily aceeptiiMe 

H we pioceed fiom the foregoing, then our core problem ])fesents 
itsc*lf. How, to what extent, are these two lealms correlated'-^ Moreo\er. 
if theie is some correlation, how great is it? Does the correlation difier 
with ag(^-pei!od? How \iirial)le is it'-^ Can it l)e used for prediction''^ 
Wh.it IS its relation to concepts of "readiness"? In suhslance, may \vc 
paraphrase*, **A sound (1«*\ eloping nniid in a sound giowmg h(;d\'"? 

r]u«ro can he no douht hut that "hcliavior," per s(\ is iiltini*itely and 
un'tially orgiii^**". ie, it is rooted in the basic ncni ophvsi()lr)gical con- 
struct of th(* orgam..*^ In tin* broadest pos'-ihle terms I)nI5rul (1960) 
defines l)c*ha\JOi as an "mpul from the t»nvironinent that propagaUs an 
output that is adapli\eK appropriau U) the input/' Burr (I960) makes 
the following statcmcnis. 'Beh.uior is the w;^y living systems adjust to 
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tlu'ir environment ', "The attributes of protoplasm determine completely 
ti • reactions "The properties which make adjustment adequate arc 
properties hasic to protoplasm." 

Statements suth as the forei;oinii; lead to the broad assumption 
that behavior is an entrenched afiair. rooted in i>ruanic (protoplasmic) 
potential There is reason to behe\e that the neural circuits which 
facilitate the stimu his -response cycle are laid down very early in 
enihryonic life. If this be so, then "learning;" in a biological sense does 
not so much involve the establishment of new connections between 
nerve cells as it does the utilization of diflerent combinations of iwne 
patliwaijs already present. At a more highly integrated le\eK we may 
observe with Hamburger (1957) that ' organs are l)uilt up first, and 
thereafter they arc taken into use " 

A useful summary' of developmental stages would be somewhat as 
follows: (a) prenatal, which centers around the origin of behavior 
patterns; involving a self-generating maturation process which follows 
.m inherited and stereotypic pattern, in a strict sense, learning and 
exercise play no role l.ere; (h) postnatal, where exercise and learning 
arc the dominant factors in the perfection of preestablished structural 
and functional (behavioral) organisation; and (c) cultural or motiva- 
tional, stemming from human value systcns: here entirely new, super- 
imposed, potentialities of mind are built upon the biogenetic neural 
endowment. It is this last stage \^hich has led Bullock (1958) to 
conclude that, "present physiology of neurons, extrapolated, can (not) 
account for behavior.'* 

In attempting to evaluate the above generalizations, it will be first 
necessary to say a few words about the processes of physical growth and 
their evaluation. 

Physical Growth: the Maturation Process 

A favorite thumbnail definition of physical growth of mine runs 
like this: "^Ve grow; we grow up; we grow older." That is, we incre«ase 
in size, 've change proportions, we progress toward maturity goals. 
Leaving size and proportion out of the picture for the moment, let us 
focus upon the proc ^ss of maturation. 

Quite literally v e are bom to grow older. This is to say that the 
spark of life, once it is lit at conception, is destined to flame, to flicker, 
to go out; tc put it another way, it will burn brighfly in the anabolic 
phase of growth, it will burn erratically in the catabolic phases of the 
age-changes of later life, and it will be extinguished by death. In this 
entire life period we shall concentrate upon the first two decades of 
postnatal life the growth period, par excellence. 
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There arc data a\'ailablc upon the growth-changes in the entire 
human body (cf, Krognian. 1911, and Lansing, 1952). Of these the 
one we may put to practical use is the skeleton. We have learned that 
this tissue is an excellent record of the progress of biological time 
More.vei, this tissue readily lends itself to graphic recording via the 
X-ray film. Thus it is that standards of skeletal development are avail- 
able for hand (Todd, 1937; Greulich and Pyle, 1959) and for knee 
(Pyle and Hoerr, 1958). These standards are acceptably leliable within 
the range of the age-standards themselves, i.e., within lustra of about 
SIX months Bayer and Bayley (1959) accept these standards as tlie 
bases of the growth prediction, while Maresh (]958) regards them as 
'of limited value in predicting the onset of adolescence, or of adult 



size. 



How is the age-assessment of a hand or knee X-ray film used? We 
interpret the "maturity" of such a film (in terms of ossification centers 
and their "maturity indicators") as a record and assessment of the 
child^s true biological age. If his chronological age (C.A.) be 8:3 (eight 
years, three months) and his skeletal age^ (S.A.) 9:3, then the 9:3 is the 
real age of maturaticnal achievement. More than that, S.A. is the age of 
expectancy: this boy is advanced ^ 1:0 in his maturational progress. 
Suppose he were 7:3; then he would be retarded = 1.0 in his maturational 
progress. 

Let us bring the idea of "expectancy" into sharper focus. Suppose 
we have two boys, both with C.A. of 8:3: the one has an S.A. of 7:3, 
the other of 9:3. Here are two boys of the same age— the calendar says 
so! Yet, here are two boys who differ by two years in growth-time; the 
one evidences a fast, the other evidences a slow, tempo of maturation. 
The difference of two years is more than a measure of biological age— it 
is, or may be, an arbiter of levels of behavioral ability and expectancy. 

The great physiologist Cannon often referred to "the wisdom of 
the body," a quasi-teleological way of saying that "the body knows," 
i.e., knows best what is good for it. and what it can or cannot do. I believe 
this quite firmly, especially in terms of the growth of the entire organism. 
It makes sense to conceive of growth prcceeding ar a whole, moving more 
or less evenly along all fronts. It also makes sense to conceive of the 
common front as possess. ng salients and recesses, as it were, so that we 
need not demand a 100 percent concordance by far. It is the relatively 

]rhU has varyingly been called "carpal age," "physiologic age,'* "bone age 
biologic age, and so on. I use S A. because of its more general use. 

'"Advanced" and "retarded" are used here advisedly, even though "re^^rded" 
has come to be linked, in the lay mind, with mentabty. "Accelerated" and "de- 
ceerated convey the idea somewhat, even though these terms refer more to 
velocity. 
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concerted forward progress that counts, not the statics of a single leveled- 
off evaluation. 

At this point I shall regard it as a demonstrated fact that we have 
a reliable instrument to record true growth-age in the child. It is now 
time to consider the implications of this "true growth-age" — how much 
meaning does it have in the behavioral sphere? Are growth-time and 
behavioral-time parts of the over-all equation of growth? If so, how are 
these related? Reciprocally? Integrativcly? Directionally, with flow more 
one way or the other? Are they related ineanini^fully, so that the educator 
may use the conceptual mechanisms for the fuller underst«inding of the 
learning process en masse and or individually? 

Maturation: Early vs. Late 

Just as there are tall and short children, heavy and light, stocky 
and slender, so there are early maturers (and fast growers) and late 
maturers (and slow growers). The problem of defining "early" and 
'late" is a moot one. Some researchers use M±l S.D., M±2 S.D., or M=t 
some arbitrary limit. For working purposes I use S.A. more than 1:6 
behind C.A. and S.A. more than 1:6 ahead of C.A., for retarded and 
advanced, respectively. This gives a time-span of 3.0 or more between 
minimum limits of ea/liness and lateness. 

We may accept as a rule that S.A. is pretty highly correlated with 
morphology ( size and proportion ) and with physiology (functional 
complexity and integration). This is to say that a child advanced in 
S.A. is more apt to be taller, heavier, and to show the earlier incipience 
of adult proportions, and vice versa; further, such a child will usually 
achieve at an earlier age the biochemical and structural changes ac- 
companying sexual and adult maturity, and vice versa. Grov.'th-wise 
we tend to reflect (and be) what we are m.ituration-wi^e. In no growth 
area is this more true than during the adolescent period (the entire 
circum- puberal period). 

The age-old Nature vs. Nurture theme rears its hydra-head at this 
point. Hughes (1957) is pretty sure that Nature and Nurture are highly 
correlated: 

. . . when a child is growing rapidly he will seek, utilize, and assimilate 
large amounts of nurture in many area.s, and when he is growing slowly ho 
will avoid, reject, eliminate, or be damaged by, nurtural amounts that are 
in excess of his growth rates. 

We can agree with this up to a point, for Nature and Nurture are 
too complex to be equated as though each were a single variible or a 
single unit. We shall return to this theme when the concept of "readiness" 
is tackled. 
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In the intorpiotalion ol plixsual irroutli. \\( accept tliir" 

oxprt'ssions of \aual)ilit\ (a) the tati ol mnwth tliflcis, (1)^ the au<* oi 
time of an lUi clcratcd i^rowth phase tliiieis, [ v ) the tiiuiiii: ol scuial and 
adult matnrit\ diflcrs. TUvsv \anal)l('s aic hnkal to holwiMoi not so 
nuich ni an tMncrurnt sense as ni an expiessed manner. In this \\a\ the 
intehectnal aspeet of de\eiopnuMit is onl\ sect)iidarilv iiuoKed; it is 
the s loenltnral aspeet that is pinnan For better or loi worse the stamp 
of appio\al (espeeialK seh-a|)pi{)\ al ) is on earhness and its con- 
comitants, bipjess, "inatnreness," and si \-trait aehie\einent. 1'his state- 
ment is espccialK' tnie for ho\s and. hene(\ studies ha\ e concentrated 
upon them. 

Jones and Ma\ley (19)0. cited ni Macl<irKine, I9)S) fotmd *Varl\" 
nude adoh'sccnts to he peer-)U{h^ed as physically more attnictive, moie 
matter-of-fact, and nu^re relaxed "Late" hoys wore jndi^ed more e<ii^er. 
animated, nnnihihiled, acti\e, ^nid tense, hi a follow-up study at a'^e 33 
years, 11 "early" men \\cp> more domiiKint, rtsponsive. niakint^ a hettei 
impression, and were less impulsive than a small sample of "Lite" men 
Mussen and Jones (1957, also cited in NLicfarlane. 195S), on fantas\ 
themes, found "early" boys to be self-confident and assuming more 
mature social roles, ihvy produced more chiss presidents and athletes, 
whereas "late" l){)\s wvrv mon apt to feel personally inade(iuatc. were 
more apt to ha\c strong feelings of rejection and domination by others, 
were inclin{Hl to have prolon<!;ed dependenc\* ne{xls, and tended to 
have a rebellious attitude toward parents At the ag{^ of 33 years, of 11 
'Varly'' l)oys four had \ery important jobs, while of nine "late" Ixns 
none had important jobs 

On the neuromuscular (motor) side, Jones (1958) found a pretty 
clear-cut dichotomy between " irU - and late-maturers, Adolescent bovs 
with good physical abilities were more mesomorphic (athletic build), 
more physically fit, early maturing, higher in social piestige, and !)ettcr 
adjusted to adolescent problems. Adolescent boys with |>oor phvsical a!)ili- 
ties were more ectomorphic (slender build), less pbysicallv fit (poor in 
health), late maturing, lower in S{/Lial prestige, and poorly adjusted to 
adolescent problems. This dichotomy rests upon fones* statement that 
^physical abilities parallel each other in development, chiefly because of 
a common factor of muscular strengtli.'* It is important to note Jones* 
statement that: 

Peer popularity in Junior High-School was found to show no correlation 
with intelligence level, school achievement, or an evaluation of tljc home situ- 
ation, but did show significant correlation with physical al)ility and strength. . , . 

Hanley (1951) studied the potency of physique (body-build) and 
higi; school Reputation Test scores. He used Shcldon*s "somatotypes" for 



two groups: I. tlic Cilifomia CiiKlaiiei' R( •scaieli StiuK , and II, tlir Cali- 
fornia AdolcsLvnt Grow til Stiulv. The results were as foIhuNs 

Components 

Fndoni.)! phv Mcsoniorphy Kctoniorphy 
(htM\y ) (nnisculai ) (slender) 

Slieldon 3 20'*'* 3 77 3 53 

Cioiip I i3S}* 2 87 3 87 3 54 

C;ioup II (84) 2 67 4 J6 3 78 

* \()s. HI parentheses no. in sample 

^^Thc nos undei eaeh component stieuuth of that component on a 7- 
point scale. 

Hanlev concluded that "the results in i^eneral show an association 
between ph\si(iue and reputation. . 

There is no further profit m helahonni^ the po it. T'lere u, a positue 
and significant correlation between rate, time, and degre" of growth (ma- 
turation) attainment, and the soeio-heha\ loral complex A tlv Midi\ idual 
hoy To a less evteiit this also applies to physique. Insofai as all this alfects 
peer-rating and status, insofar as this aflects the boys concept of self and 
of role, then biology is a potent factor in behavior. Just 'low far this pene- 
trates into the eurriculmii aiea (the total learning process) is a matter for 
mdividnali/atiou It is a personal-social e(iuation to be.^-oKed at individual 
problem level What is important is an awareness of the possible e\tent to 
which biological processes m.i\ iinade behavioral manifestations or nuy 
warp the total I)eha\ioral problem That tins holds for girls, as well as ier 
boys, is shown In Macfaila!ie (1938) in tw(> case-bistories of girls who 
were at the evtrei.ies of eail\ and late 



Growth, Maturation, and Readiness 

Just as in plulogeny, the evcdution ol the species oi race, there is a 
time for the appearance of a de\elopmenlal stage of brain and mind (see 
Lassek, 1957), so in ontogcuv, the growth oi the nnhvidual, there is a 
time for the .ippear.mee ol functional stages ui biain and mind (see 
Gerard, 1959). In fact, we might define o\er-all plusical giowth as an 
anatomic ontogenesis, during which there are optimum times or stages for 
structural and functional advancement. In essenc' these times or stages 
represent a functional potentiality or capacity that we may call readiness 
Thi,s is to say that tbeie aie .i seiies of "best times" when a le\el of e\- 
pectancy may be translated into performance There are many such "best 
times'* in the de\elopmental life of the growmg child, "best times" for 
neuromuscular coordination^, "best times'* for training and cultural in- 
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doctrination, "best times, " in short, tor learning and the whole eomplexit} 
of the educative process. It is our task to find out more about these "best 
tunes," in each child, and to teach him accordingly. If we do not. says 
psychiatrist J. A. Johnston (quoted by Brenner, 1957). we will build up 
adolescent disturbances and frustrations. Johnston traced many (^f these 
to impropcT tinung of school entrance, when a new task was tackled before 
the child was fully able to do it well enough to satisfy the ego: motivation 
was correspondingly stultified in varying degree. 

It is one thing to generalize about readiness as a functional poten- 
tiality — and, therefore, a maturational correlate; it is another to specify, to 
categorically relate to something, Drenners statement that "readmess is 
always readiness for a task" makes sense. It is we who define the task in 
terms of demands and expectation; not only do we define task, but we 
set levels and degrees of performance. This is what we do when we- put a 
child in the educational framework. 

Let us start from the beginning. With growth and maturation (for 
form, function, and biological time proceed synchronously), there is a 
series of progressi\'e functional possibilities. This is over-all bohaviond 
readiness. From thi*^ there emerge pal'erns of performance in terms of 
integrated functioning. These patterns are time-linked in appearance* 
and in sequence; as they emerge, as they are integrated into changes in 
form and function, that result in behavioral performance, the total organ- 
ism is engaged in the learning process This process is both covert (the 
wisdom of the body again!) and overt, the societal and cultural demands 
imposed on the growing child. From appearance and readiness of organic 
capacity, to integration, to performance via practice: these are sequen- 
tially nuclear to what we call learning. 

It iS here that Olson's concept of "Organisnu'e Age" comes into 
sharper focus (1959a, 1959b). To me, as a biologist, the concept is a 
logical one, for behavior in its incipient expression is basically (perhaps 
only originally) organic, Theu* is an organic substructure upon which 
the edifice of learning is i eared. Obviously, this is too pat, too simple; 
there are too many variables and too many individual diflFerences. As 
Brenner (1957) points out, a child's readiness may vary in time level, 
latitude, fiexibihty, intensit^^ composition, and motivation; the expected 
task may vary in time level of life-span, magnitude, complexity, quality, 
kind and degree of difficulty, and motivational power or valence. In 
varying combinations these two sets of variables frustrate any really 
simple approach to this whole business of * able and ready to learn." 

Despite the pessimism of the last paragraph we may at least hitch our 
wagon to the star of maturational age; for, says Olson (1957), "pace, 
maturation, and learning go best hand in hand." The following statement 
by Olson is a workable concept: 
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For all achievements which increase with chronological age, the rapidly 
growing child will yield the achievement carher, and the slowl\' growing child 
will achieve the status later than the average child of a given age. 

In tackling the problem of "reading rfadiness," Olson clearly shows 
a close tie-up between reading age (RA^I and organismic age (OA). In 
three groups of readers, slow (R\ 2:0 or more below OA), intermediate 
(RA around OA), and fast (RA 4:6 or more above OA), the progressive 
curves of growth in RA and OA paralleled one another closely, group 
for group. I am certain that the parallelism hetwecn organismic develop- 
ment and readiness achievement may he demonstrated for anv specific 
task (cf, Hughes, 1957). 

It will be well at this point to note Ketcliam's (1951) observations 
on oral reading. He studied 32 boys, 87-126 months of age, all very re- 
tarded in reading. They were divided into two groups, experimental and 
control. Both groups "had achieved what might be termed typical 
growth." In general Ketcham concluded that the child was "ready" for 
oral reading when certain '^biological gradients" ( energy, muscle, nerve, 
movement, perception of movement) were "integrated and fused" with 
certain "psychological gradients" (specificity, a,ssociation, experience). 
Reading readiness, per se, is a stage in a bio-psychological continuum. 

Readiness as a whole is "ripening," i.c , an individual potential trans- 
lated in terms of capacity and ability. There is a time (to paraphrase) 
in the tide of growth which, taken at the full, will lead to greater 
learning ability. 

Growth, Maturation, and Intelligence 

I am not sure what intelligence is; I know what I think it is: a fairly 
general but effective individual response (human behavioral response) 
to one or all of the life-situations that constitute the socio-cultural milieu 
in which the individual lives. If the response is effective, we speak of 
intelligence; if not, of nonintelligence or ignorance. In a full sense one 
does not have intelligence; one is intelligent. 

Yet, we measure intelligence as though it were an entity, as though 
it were some one thing either possessed or instilled, either largely 
endogenous (cf. Williams, 1956) or mainly exogenotis (Nature vs. Nur- 
ture once more!). Whatever view taken, it is true that intelligence can 
be measured, quantified, so that a whole number may be given as a 
value judgment: the so-called Intelligence Quotient, or IQ. Here is the 
problem: How is the IQ related to growth and maturation? To what 
extent? In what degree? What is the correlation? Let us survey the 
evidence. 

In 1893 Porter studied St. Louis children, and found that at any given 
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.i<4c pupils with hiulici <;ra(!js wrrc ^trucr (taller .ind iR*a\ifrV Ht» 
coiuludcd that physical <^ro\vth is the !)asis for inrnlal growth In 1S95 
B(>.is stated that Porters data pnned only that phx.sKal i^rowth and 
mental growth are correlated, not that the one depends upon the 
other. Bo IS also advised the use of the terms. "ad\aiieed** and "relardt»d. * 
For Worcester. Massachusetts, school children he deinor.strated si/e 
(heii^ht ) differences due to variations in the tempo of growth: 



C\ Grades 12 11 

7 69 7S 79 • — 

8 7 7 8 5 S 9 9 

9 9 0 9 4 9 7 



In the forei^oini; the figures are l(;r height age (HA), eg grade 1 
has .;n HA range of 6 9 — 7.7 years, gravle 2 one of 7 8 — 9.0 y(\irs and so on. 

In 19n Boas studied the relation of height age (HA), weight age 
(WA), and biological age (skeletal age. S\) to the IQ. He found a 
significant regression of the IQ on H.\ and S.\ at a given chronological 
age. and concluded as follows: 

The close eon elation between anatoinual and psxehologieal traits in dnld- 
hr.od must be interpreted as due to the njflueiiee of the tcmpd of physioloiiieal 
development over the body and its functions 

In 1937 Todd, in Atlas of Skeletal Maturation. Hand, ohser\ed. 

Maturity is not experience it is that upon which expenenec imprints 
itself and w>hoiit which experience does not legister. . . A ehil i who is rv- 
tardcd in maturation will think and act like a younger child. Expenemes 
normal for his years simply fail to register . . The analysis of psychological 
responses or behavioral patterns is greatly aided by a preliminary assessment 
of the physical developmental progress, weight be i;g an indicator of niilnlion, 
stature of health, and matuiation of constitution. 

Several years ago Brenner and Morse, of the Merrill-Palmer School 
in Detroit, placed at my disposal certain basi( data based on 16 children 
of kindergarten :ige. The Fintner-Camninghani Primary Mental Abilities 
Test (PMAT) Was related to height and w( ight (as interpreted in the 
Wetzel Grid) and to skeletal age (as as.scssed in the hand via tlic Tf)dd 
Atlas). Correlation of PMAT with H-\V w.is - .03 and with S.A. was 
-f .'35. When the same biological variables were correlated with readmg, 
the results were as follows: 

Test Il-W Anr (Wvtzrl) SA (Todd) 

1 Metropolitan Readiness 

Reading .02' 07" 

Numbers .01 i7 

' All value., of r are positive (plus), 
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Test 



HW :Ur 'Wetzel: 



SA (Todd) 



2 MoiiMH' Hraduig Aptitudr 
X'isual 
Auditory 
\It)tor 
Articulation 
LaiiRuaRr 



.16 
.66 
38 
.18 
03 



44 
18 
21 



55 



Growth. :..s measured by H and \V, is not a factor in PMAT. hut 
seems to be in the auditory component of the Monroe test. On the othcT 
hand, maturation is a factor in the PM.AT and in the auditorx- and Ian- 
i;naj;e components of the Monroe test. It is reasonable to obscr\e that 
maturation is certainly a factor to l>e reckoned with in th(* readiness or 
learning area. Correlation is not high enough to be predictive, to he 
sure, but maturation is there and cannot be overlooked. 

When we go to later years we may note what Tanner (1955) has 
to say about the adoIescert» i.e., the circum -puberal phase of adolescenc(» 
He Ends, as we might expect, an IQ in favor of the early-maturers (e.^ . 
the post' as opposed to die pre-menarcheal girls of a f^iven chronological 
age). 

Tanner observes that "evidently the brain does share to some .smali 
extent in the general factor of bodily maturit\' during this growing 
period." At adolescence, he says, there is in general a *1ieigliten(»d 
capacity*' to carry out. "in combination as a group, as well as .singlv. 
l(^gical operations involving the ideas of identity, reciprocitv, inversion, 
and co Tclation." 

If we acf - )t the maturation process as innate and, therefore, basic 
we must now .urn to another innate nucleus: g(»netics There is r(»asoii to 
believe that the child inherits not only an "early * or "late * maturation 
pattern, but one of mental ability or pot(»ntial as well. Hon/.ik (195S) 
opines that, '*it would appear that the parent-child resemblance* in mental 
ability is more the result of genetic than (environmental influence." To 
which may be added Bayley s 1954 assumption of "the exi.stence of an 
hereditary core of parent-child similiarities in both mental and phvsieal 
characters, even though sudi similarities may not be evidenced during tlu» 
first year or so of the child's hfe. . . . Differences in the mental organiza- 
tion of the infant and the adult could contribute to the changing parent- 
child relations in mental ability." 

Up to this point it may be inferred that at least two major elements 
enter into the interpretation of the child's IQ: (a) it is iiiflupnced, in 
part by maturation level, at h»ast in earlier years; (b) it is a reflection of 
( true) parental background and this influence becomes sf)m(?what 
stronger with age of the child. Tlie emergent questions are, obviously: 
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How much is the IQ affected? Is the effect strong enough, or consist'^nt 
enough, to be predictive? 

In 1959 Klausmeier, Lehman and Beeman (1959a) and Klausmeier 
and Check (1959b) tested the relationship between physical, mental, 
and achievement measures and intelligence. In the first study (1959a), 
three hypotheses were framed: 

(a) A low level of physical development within the child acco»r panics 
low achievement m arithmetic and reading; 

(b) Uneven physical development within the child (split growth) accom- 
panies low achievement in arithmetic and reading, 

(c) The within-child variability in strength of grip, intelligence, reading 
achievement, language achievement, and arithmetic achievement, is the same 
among children of low, average, and high intelligence 

The physical measurements used to test hypotheses (a) and (b) 
were height, weight, grip strength, number of permanent teeth erupted, 
and skeletal age (hand X-ray film). The testing of hypothesis (c) was 
done via the Wechsler Intelligence Scale for Children (WISC): low 
intelligencei=55-80 IQ; average=r90-110; highi=115 plus. Hypotheses (a) 
and (b) were tested by correlational cechniques, (c) by analysis of cova- 
riance. The subjects were SO children (40 boys, 40 girls) drawn randomly 
from four third-grade classes and 58 mentally educable retarded children 
from 11 special classes. All were from Madison and Milwaukee, 
Wisconsin. 

Level of physical development and variability in physical develop- 
ment correlated with arithmetic and reading achievement as follows: 

Arithmetic Reading 

Boys Girls Boys Girls 

Level physical dev. incl. dentition .455 .128 .384 069 

Level physical dev. excl. dentition .506 073 .443 .048 

Variability in phys. dev. incl. dentition —.235 —.044 ,047 .262 

X'ariability in phys. dev. excl. dentition —.027 —.065 .045 .007 

The correlations of ,455 ar,^ .506, and .384 and .443, for boys levels 
of physical development and achievement in anthmetic and reading, 
respectively, are statistically significant. No such findings were made for 
girls. Thus, hypothesis (a) was upheld for boys only. Hypothesis (b), 
uneven or variable physical development (split growth), was not upheld 
for either sex. The testing of hypothesis (c) led to the following 
conclusion: 

, . . the within-child variabi ity in strength, WISC IQ, reading achieve- 
ment, language achievement, and arithmetic achievement, was not the same 
among children of low, average, and high intelligence. However, when only 
the three achieveriicnt measures were used as the measure of within-child 
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variability, the groups were the same; also the within-child variabiLty was 
significantly higher for girls than for boys at each IQ level. 

In the second study (1959b), the same three hypotheses were tested 
on children with a mean age of 113 months. Five physical measurements 
were used (height, weight, grip strength, number permanent teeth, skele- 
tal age). Eleven behavioral or achievement measurements were used 
(Wise IQ^ Cal. reading achievement, Cal. arithmetic achievement, Cal. 
language achievement, chronological age, emotional adjustment, achieve- 
ment in relation to capacity, integration of self-concept, expression of 
emotion, behavior pattern, child's estimate of own learninc; abilities). 
The essential Bndings in this study (from Table III in 1959b) are the 
following: 



Measure 

Height 
Weight 
Grip 

Dentition 

Carpal 

Reading 

Arithmetic 

Language 

Emotional adjustment* 
Ach. and capacity* 
Int. self-concepts* 

Emotional expression* 



Results 

The high IQ group is taller than the average 
and the low. 

There is no significant difference among means 
by sex or IQ level. 

The low IQ group is weaker than the average 
and the high; the average group is weaker 
than the high; girls are weaker than boys. 

Girls have more permanent teeth than boys 

Girls carpal age is higher than boys*. 

The low IQ group mean is lower than the aver- 
age and the high group; the average group is 
lower than the high. 

The low IQ group mean is lower than the 
average and the high group; the average 
group is lower than the high 

The low IQ group mean is lower than the 
average and the high group; the average 
group is lower than the high. 

There is no significant difference among m(»ans 
by sex or IQ level. 

Girls achieve higher in relation to capacity 
than boys. 

No difference by sex or IQ level is significant 
at the .01 level; girls' mean score is higher 
at the .02 level. 

There is no significant difference by sex or IQ 
level. 
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Behavior pattern* Tht're is no significant difference h\ se\ or IQ 

ICNCI. 

Estimate of own ability* There is no significant difference by sc\ or \Q 

level 

(Girls' mean score is significantly higher at 
about .02 level ) 

• Based upon psychologists' estimates. 
Tilt* most pertnient findings arc: 

. . . that tlie low IQ group is inutli the same as tlie other two groups m 
physique, anatomical development, and adjustment of self to othe^^s, })ut 
markedly different m achievement and also in \it.ihty as assessed by strengtli 
of grip. . . . The researchers infer that the low IQ children are making a 
relatively good peisonal-social adjustment in the special classes, that their })()d\ 
structure should be capitalized upon witli appropiiate instructional activities, 
that their educational achievements under optimum learning c(mditi(ms will 
probably continue to fall farther behind those of the average and high. . . . 

In general it was found that a low or une\.'n level of physical 
development docs not accompany low achievement in reading and 
arithmetic. With respect to within-child \'ariability the following emerged: 

1. Average girls less variai)le than low bo>s and girls and high boys, 

2. Average bo\s less variable than low giils and high boys, 

3 High girls less variable than km gnis, 

4 Within-child variability m reading, arithmetic and language less foi 
average than for low or high, 

5. Bo\s less \anable tlum giils 

Summary 

1. Physical pouth has herein been defined as the sum of all pic- 
and postnatal biological or organic growth processes, both morphological 
(structural) and physiological (liMclioiial). 

2. Bchaiioral dcielopnient has herein been defined as the total 
enhural integration of the child in sotio-psychological patterning, 

3. These two major piocesscs are UmeAinkcd in that both arc 
progressi\e and cumulative in the growing child 

4. The concept of physical growth basically embraces increase in 
size, change m proportions, and progress towards matuiity (or matura- 
tion process). The two most fre(|ucnt measures of si/e and form arc 
height and weight, th<» (me most standard measure of maliint) -rate is an 
X-ray film of wrist and hand which, when assessed, provides an estimate 
of biological age (skeletal age or SA). 
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0 The list* of a hioloi^iciil ai^e-framcwork permits the recot^iiition oi 
three cateuoiies of niatiirers early, mid, and late. This, in turn, permits 
the reeo^nition of three ealegories of growers: fast, a\erat;e, and slow 
Ail things being equal, these are directly, though not perfeetly, eor 
related: early-maturer and fast-grower, mid-maturer and axeragc- 
grower, late-maturcr and slow-grower. 

6. There is e\ery reason to believe that the early- fast and late- slow 
eategories markedly influence the psychosocial le\*els and attitudes within 
and between the categories, especially during the adolescent period. To a 
less extent this carries over into the neurophysiologic (motor) realm as 
well, as determined by performance levels. 

7. Readiness is herein defined as a functional capacity or potentialit> 
related to an ontogenetic stage of structural-functional growth and 
integration. Readiness implies a "best-time" for initiating a specific task 
situation. 

8. There seems to be a useful and workable tie-up between total 
growth-time (Olsons OA) and readiness-stage. The more advanced th(^ 
OA (especially its SA component) the more advanced the readiness- 
achievement level, and vice versa. 

9. Maturity level is a positive factor in intelligence and in learning, 
but the correlation is too low to be predictive. The maturity level is an 
innate or endogenous factor, as opposed to exogenous sociocultural 
factors. 

10. A further factor of endogeny is to be found in positive child- 
parent relationships, which suggest that intelligence and learning are 
entrenched in the family-line framework. 

11. In bovs, but not in girls, levels of physical development were 
significantly correlated with arithmetic and reading achievements. Un- 
even physical development (split growth) and vvithin-child variability 
were not significantly correlated. 

12. IQ grouping does not affect, nor is it affected by, physique 
anatomical ( maturational ) development, or self-adjustment categories 
or levels, but such IQ groupings show differences in achievement and 
vitality (strength of grip). 

1 would, just as much to ard for myself as to p.nd for others in the 
area of child development, emphasize that the growth of the whoh* 
child is a "package deal," Just as I, a human biologist, cannot neglect 
the whole realm of social science, so I hope that social scientists will in- 
creasingly foray into the areas of human biology. 

There is much to learn. Hopefully, \vc can learn together, synchronously 
and integratively. 
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Social Forces . . . 



The Learner and His Audience 



Reuel Denney 



In this p*ipt*r 1 sImII icmcw and interpret some of the ways in which 
the social context of the learnini; process is lienii; stntlied and reevaluated 
today. 

All cultnres expect the young to learn. Thns all cidtnres i^ive some 
role-definition to the person as learner and all cultures assign some 
status in the social structure to the person as learnei. The cultural varia- 
tions in such assignments of role and status are. of c(mise, wide and 
sigmfieant. In cultures in v/hich the tradition is entirely or predominately 
oral or at least nonliterate, the place assigned to the person who is in 
the process of learning is rclativeh unspeeiahzed. as Hayinond Firth (1) 
reminds us, and the teacher-learner relationship is institutionalized only 
in the crafts and in the religious institutions. 

The same is generally true in cultures which, while possessing 
literacy, live at a subsistence level, In such cultures the process of 
learning and the role of the learner are largely subsumed under some 
other larger classification employed by the social system — classification 
by age, or b> sex, or by expected future occupation, or by place in the 
kinship system. One way in which such older cultural definitions of 
learning and the learner persist, even in new situations in which the 
culture has become literate and more complex, is suggested by Middle 
Eastern clay-tablet records. In the Fertile Crescent, at an early time, a 
culture that had taken possession of euneiforin writing provided schools 
for students, and called the students "sons of the tablet-house." The 
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culture was describing a new rehitionship, that between master and 
student, in a vocabulary that had existed before schools were e\en 
thought of. 

One way of relating human learning with culture is to ask the 
question, "How does an individual learn the culture of bis society?* 
This is a question that every antbropoloi';ist has to ask lu one sense or 
another, even if his major interest does not happen to he in the traus- 
niission of culture from one generation to another. An exampk is the 
work of Margaret Nfead, which includes not only many monographic 
stiioies but that extraordinary report in New Liics for Old (2). the only 
record by the same observer before and after the shift of a whole prinn- 
ti\e culture to a modern style of life. This is the line of research that 
has remin^-cd us bow important the informal, the unnoticed, the unaware, 
the unprogrammed elements of acculturation can be in the education of 
the whole person within a culture. 

Another way of approaching learnmg and the learner is to ask. 
'*Ir what way does this or that culture make a place for the concept of 
learning, formal or informal; and in what way does it acknowledge 
the presence and the role of the learner?" Every culture makes a 
place for the person as a member of an age group, a sex group, and 
an occupational group. One might also ask them, "How does it make 
a place for the process of learning and for the person as a member of 
a group of learners'^" Do cultures \ ary in the salience that they attach 
to the learning process? The learners role? In what manner? To wliat 
effect? 

Within this general approach lies a subquestion that is of particular 
interest. One of the wa\s m which a society or culture institutionalizes 
the learner is to place itself in the position of audience to him. Thus, 
the instructor listens to the rccitatum of the stu dent's les.son and the 
other members of the class provide a peer-group of listeners who form 
an audience to tlie learner's efforts. In the parents of the learner the 
society provides another specialized audience for the triumphs or the 
failures of the learner. Finally, through publicity of one sort or another, 
a whole national culture may give audience to the learning that goes 
on within it. The learner needs an audience and one is provided. The 
question is, what kind of an audience? 

In recent years, Americans have become more and more interested 
in the role and the status offered to the student, not merely by his 
family and by bis school, but by his own peer-group. We are coining to 
believe that the role and status which the learner thinks of himself as 
acting and occupying are more and more indicated to liim bv his peers. 
Inquiry along this line is to be found in The Lonely Crowd, in which 
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RicsTncin, CLi/er and inyscU identified tins drift as one aspect of what we 
called the eh«»nge Iroin inner- to other -direction. We associated this 
with the rise ot a culture of abundance and with a shift in the pressures 
on the young from the older pressure to be good producers to the 
newer pressures to be good consumers. In a moment we shall want to 
look at some recent researches mto this formulation and recent studies 
of the influences of the peer group. Right now, we must review the 
general sociology of the learner in society. 

Nathan Glazer (3), suggests that we Americans have been concerned 
with three very broad quejitions about the relationship between society 
and culture on the one hand, and the learner, especially the young 
pupil or student, on the other. 

1 . How docs our culture reveal to us or conceal from us the facts of 
what actually goes on in tbe learning process? A variety of researches 
ha\*c been directed at this question. To illustrate^ there have been many 
interesting writings inspired by the suspicion that a widely held indi- 
vidualistic and competitive set of values in our culture has operated as 
an ideological screen, distorting our observations of learning processes 
in our schools, our industries, and voluntary associations. One of the 
best known examples is Mayo's study of the General Electric plant at 
Hawtiiorne (4). A theory of job learning and job productivity that 
stressed individualistic and rationalistic competition was tested in a 
series of ingenious experiments. They threw doubt on the idea that 
job-learning and job-productivity organize themselves around the simple 
incentive pattern suggested by the paradigms of classical economy. A 
result of the Hawthorne experiment was to suggest that all sorts of 
learning and all sortF of learning situations are concealed from our 
view because the value-systems provided by our culture prevent us 
from seeing them as they are. 

2. How do different cultural and social backgrounds affect the fate 
of the learner? Of all three of the questions that Glazer lists, this is 
the one that has attracted the most attention. The question was drama- 
tized by the recorded differences in the results of white and Negro 
Army intelligence tests during World War I and by the types of explana- 
tions offered for these differences. The effect of subsequent studies has 
been to prove that all naive hypotheses of racial difference are false, and 
this negative result is rather more convincing than some of the new 
hypotheses constructed in their place. 

3. How does the institutional framework of our culture induce proc- 
esses and expectations that have differential effects for learning and the 
learner? Recent researches suggest that many students can achieve more 
than their culture or they themselves think they can. 



So much for a rather general \ie\v of the matter. Let us pause to look 
at the whole subject from a slightly different viewpoint, emphasizing the 
on-going talent search jn the United States, All three of the themes 
outlmed by Glazer appeai in the cuiient talent-search, 

A most stimulatnig general eonunentary as background to the recent 
American talent-search is that picnided by Paul Goodman in his book. 
Growing Up Absurd (5), He suggests that a major difficulty for young 
people in the process of casting tliemseKes in future roles in life in our 
society is that many of the roles occupied in the American work force 
are themselves empty. Mr. Goodman is particularly critical of redundancy 
in management, the large nuiiiher of people who are engaged in the mar- 
gins of merchai^dising and advertising, and the meaninglessness of many 
occupational roles that we sec around us. In some senses his critique also 
overlaps that of William Whyte, who noted for us, in The Or^ianization 
Man, that the company town had not really disappeared, but had been 
translated into a state of mind, within which middle and upper manage- 
ment was now as fully encapsulated as the worker of yesterday by com- 
pany housing (6). Mr. Goodman's main point is that the principal harrier 
to intelligent learning and choosing of occupational roles in tiic United 
States is the idiocy of our "adult" economy at large. 

I would add to his diagnosis two other factors. The first is the anti- 
urban bias and the second, the bias against the future. Although country 
people are declining and city people increasing in numbers, many aspects 
of the student role in the United States seem rather overadjusted to 
rural expectations and underadjusted to urban expectations. This is partly 
a matter of votes and money: the fa^ni-bloc alliance with small business 
has far more than proportional representation in our political structure 
and a correspondingly expanded control of institutions and values. Yet, 
that is not aU. 

Agrarian fundamentalism is associated with basic internal contradic- 
tions in the view of motivation and of achievement in our society: it 
preaches free competition yet often practices price-fixing. While this is 
true of many aspects of our monopolistically-minded society, this con- 
tradiction is not tolerated with such complacency in any other part of 
our society as it is within the farm economy. It is important to notice 
the resulting attack on urbanism in the popular culture of the press, 
movies, radio and magazines. For example, one editorialist, Mr. David 
Lawrence, wishes to rearrange voting so that the powers of the city are 
reduced in favor of the countryside. Mr. Lawrence sets this ide^a forward 
in a column in which he fails to observe that as of now it takes many 
more votes for an urban region or an industrialized state to elect its 
representatives than it does for rural regions and agrarian states! 

The extention of this attitude into both the formal and informal 
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structuring of the student role in the I'nited States seems to he considei- 
able. It is ;»t least assoeiated \er\ eloseK with a rather crude \ oeationahsm 
and pragmatism whieh is still the pre\aihii^ temper of many school sys- 
tems and iiHi\ersities, It also appears to he assoeiated in some instances 
with what Riesman, Gla/.er and I eail**d curdled inner-dircction," a 
high invoKement in the slogans of 19th ceiiturv iiidu iduahsm and a low 
Commitment to their content. An jll-tempered sector of the attack on 
John Dewey certamly comes fiom this quarter It is the kind of attitude 
that dehghtfully points up the research report showiiii^' that permissively 
reared boys have more trouble than others m decidini^ their future occu- 
pations but makes no mention of the research showini^ that periiiissivelv 
reared hoys score well on "control" compared with all the others, and 
score better on "creativity." 

One of the results of this complex of attitudes is the disturbing con- 
forniity that remains relati\el\ untouched by the free play of ideas either 
internally or by access to the various media of communication. Samuel 
Stouffer made a study of the rigidities of American thought in Corumwi- 
ism, Conjormity and Civil Liberties (7), Measured m terms of its willing- 
ness to hear unpopular ideas, according to Mr. Stouffer, and to hear 
unpopular ideas debated in public, the Midwest of the United States was 
only slightly ahead of the whole South. There is much that is frightening 
in the fact that the richest agricultural section of the country and the 
world, unburdened by the historic weight of slavery, is almost as little* 
interested in the free play of ideas as is the South, a society upon which 
that historic burden has always rested so heavily on .11 individuals and 
all groups. 

A second bias, in my opinion, is the bias against the future. One of 
the interesting aspects of our culture at the moment is the degree to wliicli 
scientism and \ ocationalism secni to have conquered in educational 
spheres. But it is a discounting of our future to put so much emphasis 
on the technological and industrial. In our attitudes toward eurricular 
content, the .slighting of the classics, literature and the arts is still strong. 
Students are fond of arguing that there is really no future in these 
studies, as if they were studying only for job qualifications. And even 
in this they show their ignorance of the probabilities of ihc future 
American occupational structure. 

Any probable future social structure in the United States, 25 years 
from now, say, will be of necessity one in which languages and inter- 
cultural and artistic skills will be on a par with any of the other disciplines. 
This is indicated in a variety of researches, including for example, (^(^orge 
Stigler's basic study. Trends in Employment in the Service huhtstries 
(8). It is also to be presumed, that since it is now fashional)le to sub« 
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sidize the scientists, doctors and engineers, both in their hfework and in 
their preparation for it, it will soon be possible and fashionable to do so 
for other groups such as paintcis, actors and dancers. 

For new and more self-confident hiim:inistic attitudes to develop, 
there must be many changes in our schools and universities At the 
moment, the universities, not th? lower schools, are the great offondeis 
All too slow-footedlv, for example, the colleges and the universities are 
developing *'art centers," centers which have the effect of legitimating new 
types of eurricular efforts, new types of student interests and indeed new 
t>'pes of students. But to provide a so-called art center, is for a nniversit\ 
to admit that it is not yet what it might have been — a center for the arts. 
It is to admit, also, that universities have an overinvestment in teachuig 
the trades. I myself do not see how the health of the American college and 
university can be maintained in the face of a vocationalism that is both 
persistent n id narrow. Either universities might divorce themselves from 
some of tli( ir applied research institutes or imniedii.tely increase by hun- 
dreds of percent their investment in the humanistic and artistic processes 
— ^processes that train for consumption at higher levels as well as for 
piodueti\ity in these more sp(*' iali/ed sectors of the economy. 

Along tlie>e hues, it v. ould be not too difficult to show at the present 
occupational structiiie of the United States was lameK unanticipated h\ 
the educational system of 50 years ago. Its growing "service" sector was 
then, as now. underestimated. Certain types of intellectual crises in 
curricuiar design are associated with this fact. Let us take one example: 
the rise of the career in the popular nrts and leisure in the United States 
A curriculum preparing people for production and consumption of the 
popular and fine arts should necessarily include high literacy and philo- 
sophic training. Such curricula rarely include a sufficient emphasis on 
languages and literature, including Greek and Latin. They larely do. On 
the other hand, higher education in the United States continues to insist 
on looking the other way with respect to the rise of the visual and the 
popular arts in the United States. Tlie university in general refuses to 
interest itself as much as it needs to in these nonverbal modes of expres- 
sion and communication When it does so, it tends to reduce these to 
art bistOF}', or vocationalism, or the status of "extras 

More generally, the humanistic tradition in the United Stntes is itself 
in need of repair. The historicism of the Germans replaced the moralism 
of the British without really changing things very much. Modern 
university literarx' scholarship is in general either in the historical mode or 
in the "new critical" mode, and both arc somewhat disrespectful of the 
concept of the audience. It follows, for example, that the new things that 
can be said about the older works of art as a result of our several 
generations of experience with film are still tieated casually or even with 
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contempt. In many collci;cs stjdents are expected to understand Luthcrs 
theses and Tiilich's tlicology before they understand the films of Bergman. 
How can someone who cannot understand Bergman possibly understand 
what Luther w«is talkmg about? 

Our universities need a deeper critique ot the humanities than has 
yet \wL^n offered by Santayana (^r Barzun or Snow or that recent, essen- 
tially professional and organizational approach to the subject, Howard 
Mumford Jones' One CMrcat Society (9). The work of Kepes at the Massa- 
cliusetts Institute of Technology in the visual arts, the efforts of the 
American Council of Learned Societies in their seminars for secondary 
scliool teachers of classical languages, at Wisconsin, and the develop- 
ment of drama centers at various places in the United States, are among 
the good signs in this field- So is the appearance of a brilliant handbook 
for the study of the media to be conducted in secondary schools by 
Marshal! McLuhan. The Mechojiical Bride (10). 

Manv of our current interests in learning and the learner are the 
result of a sluft from interest in the cognitive to interest in the appercep- 
tive. This leads directly to a concern with the cultural setting of the 
aspirations of the learner. How is it that some subcultures encourage 
the learner while others discourage him? 

Tlie small Protestant institution is chief collegiate contributor to 
high le\el scholarship in the United States. The Protestant, small town, 
middle class has been conspicuously in the lead in its contribution to 
the ranks of top level scientists in the last generation as well as in the 
generations before. On the other hand. Catholic educators are un^^asily 
recognizing that Catholics generally fail to occupy top level roles in 
intellectual life in the United States. Tlie resull of ;> .oh observat jns is 
that it is prohal le that we can expect to see a shift in such comparative 
positions in the coining decades and th.it these shifts will reflect in 
turn those changed \ iews of the curriculum and those jeared-up expecta- 
tions of the learner diat arc already being discussed by sclf-critical 
leaders of Catholic higher education in the United Slates. 

Yet, in looking at these r ligious and ethnic backgrounds, it is inter- 
esting to notice that the increased importance in American life of the 
design and fashion professicn is providing a new channel of mol)ilit\* 
(and new stimuli in the currcculum) related to the development of Latin 
peoples in the United State* For years, American visual culture has been 
a borrowing from the Latins, carried out by Germans, for the marketing 
practices of a predominately Anglo culture. Now the tide has begun to 
turn, and differential attitudes toward design professions, which are in- 
creasing in importance, are beginning to have their effect. Sociologist 
Mason Griff, in his res(\arelie.s in Chicago, leained that, insofar as 
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tilt' sflrclion nt an ailistic caictr is coiiceriitd, italiau faiiiilicb in C'lncii*:;<) 
arc fa\()r,il)k» to the idea and Anulo families are not favorable to the idea 
One of the result^, of course, is that as the design profes^iolIS beeonie 
increasingly important in 0!ir economy, Anglos may he proportionately 
disad\antage(} and people (^f Latin backgrounds will be proportionately 
advantaged b\' this cultural bia^ 

The point aboMt the advantage of the ethnic disadvantage can be 
bi'oa(h*ncd m anoth(T (luectioii, as it is in that brilliant book, Tlic Overseas 
Atuerieajhs ( 11 ). There, we are told that, all other things being equal, sec- 
ond and third generation stocks in this country, especially from soudi 
and central Europe, interact more effectively with members of foreign 
eiiltures than those of long native descent. This contains a number of 
mteresting possibilities when you think of it, in terms of the problem 
oi intercultural learning within and outside our culture 

With the rise of the influence of the older subcultures in the I'nited 
States, we can begin to see some improvement in our traditi(ms in 
fields as vario!is as the \isual arts and diplomacy. I suuge>t that the 
peiceptions of the teacher and student will change as the values held in 
high esteem by these lisuig subcultures are now becoming more highly 
valued by the culture at large. 

Recent work by Gctzels and his associates at the University of 
Chicago ber.rs upon this. Developing instruments that tell us something 
about a student's creativity as well as his intelligence, he and his associates 
are contributing a pressure toward changed lole-definition and achieve- 
ment-focus for the student, and a change in the culturally-approved profile 
of school skills (12). These new standards, when generally applied, will 
legitimate more of the intuitive and artistic aspects of student mentality 
than were legitimated before. This could provide a better **audiencc" to 
certain kinds of learners and perhaps even ethnic groups than they have 
been given by schools and teachers before. 

It seems appropriate to mention a specific example of recent research 
on the learner and his audience — th(* volume. Talent and Soeiefy, by 
McClelland and others (13), There are many notable things about this 
report, which is concerned with such issues in the identification of talent 
as: (a) lack of fit between school and life performance*, (b) the loss of 
potential talent, (c) cultural differences in occupational achievement, 
and (d) the meaning of good pertormancc. Most interesting is the work's 
emphasis on those aspects of the learner s performance sugg(»stcd by the 
terms, motives and values. Here, we find research dealing with the 
learner in his culture which receives its impetus from the interest of 
Max Weber and the Kluckhohns in cultural values, the essay.s of George 
Herbert Mead on the streelnre of roles, and the interest of social psycholo- 
gists in patterns of motivation 
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A report by Strodthcck. in tliis volume, studies the lower aspiiatioii 
le\el of certain ethnics in the United States as a function of their '^farnih 
\s. coinmunitv orientation." Out of this study come searchin<^ recommen- 
dations that seem to exemplify new hues of thought ahout the relation 
of the >()un^ leaintT iv societv The authors* recommendations include 

The <tu(l\ oi tlu* e\p:e^sive character of the learner, his values, motives, 
and skills m social peiceptioii should ha\e a hij2;h prionty in leseaich 

The stuck of the structural characl(Mistics of the situation m which 
talented peiloiniaiice occurs 

It secerns that it would be rather easy for research aloni^ these lines 
to show that our models of group ori^anization in learninf^,, as in work, arc 
still ovcrforinali/ed in the United States; that our schools are still lun 
too much as factoiies — wlicn they could he more productively modeled 
after the atrlicr. 

Earli(T it was noted that Riesman, Glazer and myself were inten^sted 
in the control of the learner by his pC'M s and were indeed, to some e\t(mt, 
worried about it Following our suggest urns, some recent studies of stu- 
dents have been carried out in terms of oui distinction h(^tw(H^n the t\*pi- 
cal character of the inncT-dircTted an. Hie other-directed persons 
Studies at Rutgers found that students, if asked about their aspirations, 
put "being hked by peers" higher than "being academically excellent." 
While students saw their parcMits as rev(^»-sing this order, the parents 
actually wanted their cl.ildren to be equally successful in both studies 
and sociability. 

At Brooklyn College, inner-direction proved to he correlated with 
object percc^ption reflation tests in the sense that the more inner-directed 
showed more veridical judgment in the separation of object and distract- 
ing field (14). The most interesting finding in tins rcs(\irch was that 
inner-direction, high orientation toward produotn e achie\ ement, was 
ar'^ociated in some cases with anxiety levels as high or higher than those 
present in the other-directed. In short, anxiety for achie\ ement was per- 
haps both functional and dysfunctional in the i)ersonal growth of the 
students who werc^ the subjects of this research. 

Among many studies of the cfTect on learning and behavior of an 
anehoiage in peer giuups, one of the most int(Testing is the 1955 investiga- 
titm hy John Johnstone (L5). He studied gi()Ui)s of popular-music fans and 
learned that the most popular girls in the groups were those who were 
iKMivst the noinis for the group's taste le\el. .All such studies raise the 
(question, TIow are a given young person's or leariid's producti\it\ 
and crcMtivity alfectcxl by the controls exercised o\er Imn h\ the social 
groups to which he hc^longs^" \\1iy does a school get higher academic 
product, as one did in Chicago, when it accpiired a new wiestling 



tcani'-^ James Clolcinairs iccciit hook. The Adolcsi cut S(h ictif, sum^csts 
some of tlu; answers {16) Why aic pinatc scliool l)o\s undci.uliicNcis 
and pn^lic sdiool l)o\s o\rraclii('\('r CTioup-anchoMUcs \\v\r scchi to 
1)1* ot !).isic impoitanc'c 

It appeals tli.it llu* social psNcliolo^isl is llir cliict n.ihii.il lieu .ind 
or^ani/ci ui all ihc stndirs of llic in winch the pcucplions ol ,m 

induidnal aic conditioned hv the expectations oHieis lia\e ol him. 
the effects of this upon his altempls to learn In slioit.-the >()cial psxcliolo- 
liist is disco\crini; tlie impoitancc to the learner of his place as an .uUn 
in an actor-andiencc relationship \ot ail of the relationshij:)s hetueen <in 
indi\idnal and his ^ronp. ot conise can- he seen in th.it Imht Yet. .iniom: 
all the concepts that ha\e hc{'n snm;ested in the i^iowth of social psvchol- 
o^\ since Wnndt cUid Baldwin, the andieiic-e-t out ept is one nl die most 
interesting. 

The pioccss of the response-to-aiidience in all or,<;anic creatnres is. 
as we know, quite hasic While iCtidin^ one of the \oliimes reportini; tlie 
Darwin Centennial ineetiii^s at the I'liiNersitV of Cliicat^o (IT"*. I c.ime 
to a section re\iewing some new studies in the inethanisiii of adaptive 
coloration, that process hv which an ort^.inisni. ha\ini; hecome awaie 
that it IS heini; sensed hy another oiganisni, cliant;es its appearand , The 
chani;e may he. anions other things, a reflex retreat into camonflage. or 
the putting np of signals designed to scaie away an enemy, or sexually 
cooperating response to a prospective mate. The earliness of these 
mechanisms, and their intensive and extensive elahoration at the level 
of instinctnal respDnse, suggest how deeply the life of the "indiv ithial" 
is dependent on his sense of the "other." 

Man, of course, does not change Ins appearance or s(*lf-concept hv 
instinctnal mechanism, like the chameleon He does it hy a seiies of 
slowly developing cnlinral tecnniqnes !)eginning perhaps with the tattoo 
and the mask These techiiKpies, in turn, form ])arf of the hasis for subtler, 
more veih.il. <ind more psychological methods of dramatizing or "un- 
drani<iti/ing" die self Fiend's tlieoiies aie in one sense a stiidv of the 
way in which selves reve.il dieinselves to themselves and (»thers not merely 
l)y pinsieal signs. !)ut hy tnmsformations of the peiceptive and cognitive 
systems hy which human heings read these phvsical signs in (\ach other 

Research into such processes is now receiving tnllei development 
in one of the most interesting intellectual developments of our time, a 
generalized inteiest m "expeet»ition svstems" The smaller units of such 
systems are studied hv'. among otheis, the expei iinenting social psvclioh)- 
gist. The larger units aie studied !)y. among others, such specialists as 
the game theorists. It is fioin sneh soni((»s tli<it we seem to !)e getting 
new ideas ahout the learnei and tlv; efh'cts upon hnn of expectations 
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that he will or will not learn Here, in the study of the learners "audi- 
ence." is a major salient of the new social learning about loarninn 
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Social Forces . 



Origin of Achievement Values 

in the Family: 

A Classroom Perspective 

Fred L. Strodtbeck 



There was a contemporary of Freud's whose approach to the prob- 
lems of human motivation was in a sense complementary to Freud's. 
Whereas Freud focused upon the etern.il dilemmas of socialization, with- 
out specifying in detail the value systeins of the cultures involved Max 
Weber emphasized the values of a people and closed his eyes almost 
completely to the ways in which values are inculcated. 

It is the particular responsihiiity of our scientific generation to fuse 
the emphases of Freud and o!^ Weber. Our understanding of the linkage 
between the values of parents and the values their children come to hold 
is today at the same stage as was our understanding of children's diseases 
at the turn of the century. We have some hunches, some names for 
mechanisms involved, a broad spectrum of behavioral scientists are at 
work on the problem, b\it we have no certain findings. 

As we tiace interrelationships between socialization practices and 
values, we find that frequently it is the most obvious ones which we are 
slowest to understand. For example, we have been able to surmise rela- 
tionships between the toilet training of the mfant, a socializing experi- 
ence, and certain personality tendencies of the child. Yet we have been 
less ready to recognize the significance of the fact that it is those mothers 
who place a high demand upon cleanliness and neatness who tend to 
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toilet train vcr\^ early. We almost reluctantly recognize that parents, 
although they may not understand fully the mechanism hy which they 
achieve their result, do tend to produce the kind of behavior in their 
children which suits their own ideas of a desirable adaptation to society 
An interesting example is pro\ided by the studies made by McClel- 
land and his associates of the folk stories of the Plains Indians, the so- 
called coyote stories. The degree to which the hero in these stories faces 
barriers, feels happy when he is successful and disappointed when he 
fails IS interpreted by McClelland to indicate the degree of stress put on 
achievement. This emphasis is much stronger in some groups of the Plains 
Indians than in others. McClelland also demonstrates that those societies 
which put the highest value on achievement in their coyote stories tend 
to have the most demanding and harsh socialization practices in their 
infant training. 

Such ingenious assessment of interrelations between values and 
socialization practices has, for some inexplicable reason, been more 
easily made of foreign cultures than of our own. Perhaps* we are so 
convinced of the complications in the functioning of our society' that we 
are reluctant to undertake first steps which must necessarily seem so 
primitiv^e. 

Let me demonstrate that first steps arc possible by mentioning a 
study by Marion W mterbottom. She asked mothers the following four 
(juestions: 

1. At what age do you believe that a child should know his way around 
the city? 

2. At what age do you think a child should be willing to try new things'^ 

3. At what age do you think that a child should be able to do well in 
competition? 

4. At what age do you think that a child should be able to make his own 
friends? 

Taking the four ages given in response to these questions, adding 
them and dividing by four gives an average age which has been found 
to differ significantly for mother? selected from different cultural back- 
grounds. Mothers of Jewish ethn city give ages which average 6.1 years. 
This is the youngest for any of the larger ethnic groups. For the Protestant 
groups, the figure is 6.2 years; for the Irish Catholic, 7.1 years; and for 
the Italian Catholic, 8.2 years. 

What is the meaning of these differences in emphasis? At the two 
extremes are the Jewish and the Italian Catholic groups, both of which 
came to this country at about the turn of the century, and were more 
equally prepared for adaptation to American life than is oidinarily 
assumed. Yet, during the intervening 50 years, the Jews have achieved 
a much higher status than have the Italian Catholics. Can the difference 
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in age-of-mastt*r>' expectations have had any conceivable role in producs 
ing these differences? Note, that this question is raised not about some 
exotic culture. W e arc here concerned with cultural vahies and subse- 
quent adaptation in our own competitive society. 

Significance of Daily Behavior 

A proper study of socialization requires systematic observation of 
the day-to-day, repetitive, behavior which takes place between parents 
and their children and between faniilv members and representatives of 
the larger society. The problem is that there is an overwhehning amount 
of such data. Within this body of data, therefore, we must isolate 
smaller segments. W e must not circumvent lack of knowledge about the 
functioning of socialization systems by undue concentration on individual 
phenomena as do maiiy current approaches. The explicit recognition of 
the social linkage between mass society and individual motivation has 
not come easily and must not be lost. 

For example, when we attempted, during the last war. to assess the 
effects on the morale of men in the armed forces of large scale informa- 
tion programs designed to raise morale, we found very little relation- 
ship. Wliat seemed to be most important in maintaining the morale of 
the individual soldier was his relationship to the other three or four 
or five men with whom he li\ed and fought most closely. As a result of 
this insight, considerable modification has been made of the way in which 
men are recruited, trained and assigned into various units of the army. 
There is now a firmer disposition to reeogni/e the importance of keeping 
men together in primary units. 

Again, in studies of voters and voting preferences we find that it is 
less the individual's response to the candidate that is so important than it 
is the individual's response to his group's evaluation of the candidate. 
Similarly the famous studies of Warner and his associates on the achieve- 
ment system i i a small community show that the paths of mobility in 
such communities lead upward not individually, but by steps of successive 
identification with different cliques. 

The Child's Responses 

Is it not also probable that we shall have to take the family into 
account as an intervening system if we arc? really to understand how 
the socialization of the individual eh'ld is affected by the achievement 
demands of the larger society? To illustrate this possibility, let us assume 
that the ultimate achievement of a child is a value widely held by all 
families. We shall also assume that between the rhild and other members 
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of the family there are relationships which, to a degree, parallel the 
interrelationships of individuals in other types of groups. If the family 
functions as other groups do, we may assume that the lower the rank 
of the child in the family, the less he will believe in and subscribe to its 
norms. And, on the contrary, the higher the rank of a child as a group 
member in the family, the greater will be his feeling of dedication to the 
family's norms. In other words, we suggest that negative consequences 
arise in the fan*ily, as in other groups, when difference in rank among 
the persons who participate in joint activity is accentuated. 

From the general study of small group functioning we are led to 
believe that differences in rank can be handled in two ways. Differences 
in rank which have existed at one time may be reduced as the group 
goes through various phases of activity. The negative consequences of 
differences in rank can also be mitigated by role specialization. A cla.s.sic 
example is the reduction of competition when male and female roles are 
clearly assigned. Indeed, there are observable emotional costs to families 
in which conventional father-mother role specialization is not present. 
Our knowledge about adult-child role specialization and its effects, par- 
ticularly in early adolescence, is not so clearly understood. 

Research Findings and Hunches 

Viewing the family as a social group provides hunches as to what 
problems may be important and suggests ways in which these problems 
may be investigated. Let me be more personal in this connection. I have 
worked largely with families consisting of mother, father, and an adoles- 
cent son between 14 and 16 years of age. In all cases, the adults have 
been "second generation" residents in this country and their children 
"third generation." 

To oblam a sample of their on-going relationships with one another, 
we ask each member of the family a series of questions, such as: If a boy 
goes into the army with a group of other boys from his neighborhood and 
has a chance to get ahead if he leaves his group, should he think first of 
getting ahead or of sticking v^dth his friends? In this case, we get inde- 
pendent answers from the boy, from his mother and from his father. With 
this and other questions we seek to understand the value orientation that 
a family wishes to communicate to its son. If we find that a mother and 
father agree and the son disagrees, or father and son agree and the mother 
disagrees, we encourage them to talk over these differences so that they 
may then come to understand how each member of the family reached 
his or her position. We ask them to indicate, if possible, a solution which 
best represents the thinking of the family as a whole. When a recording 
of this discussion is carefully studied, one not only obtains a measure of 
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the supportiveness offered, but also of the pressures utilized by these 
individuals in dealing with one another. Finally, the degree to which one 
family member has the power to make his own point of view prevail is 
disclosed. 

Power scores arrived at in this way systematically differentiate be- 
tween father and mother and son roles: the father wins roughly 38 percent 
of the decisions; the mother, 33 percent; and the son, 29 percent. Interest- 
ingly, as the socioeconomic status of the family rises, there is a systematic 
shift in the power of the father. The higher socioeconomic status father 
wins more decisions than does the father of lower status. 

An Important Principle 

Here we see the application of an important principle: in all groups, 
a problem of responding to external demands is present, and those who 
have the greater competence at this external adaptation come to have the 
greater power in the group. And so it is that we frequently find that even 
though the lower class Italian father wishes to tell his boy what to do, he 
encounters resistance because the boy can obseive that a father who still 
carries his lunch pail is not one to turn to for **answers." On the other 
hand, if the father is a successful executive, he can ordinarily handle 
disputes on values in such a way as to persuade the members of his family 
to accept his views. In general, the higher the socioeconomic status, the 
greater the power of the father. 

The main objective of my research was to look for evidence of a 
relationship between the power structure in the family and the achieve- 
ment motivation of the son. As an adjunct to this, eight attitude state- 
ments which relate to the achievement of children were evolved. A few 
of these are: (a) "Planning only makes a person unhappy since your 
plans hardly ever work out." (b) "When the time comes for a boy to 
take a job, he should stay near his parents, even if it means giving up a 
good job opportunity." (c) "The best kind of job to have is where you 
are part of an organization all working together, even if you don't get 
individual credit." 

^'Disagree" answers to these questions are added to provide an 
achievement value, or "V" score. If a boy answers these questions in such 
a way as to indicate a belief that by his own effort he can manipulate 
the world rather than being mostly at the mercy of chance ... if he 
desires to work in a situation where you get individual reward ... if he 
believes that it is legitimate for a boy to leave his family in order to get 
ahead . . . and if he is disposed to defer immediate gratification for 
longer term gains, he will have a higher "V" score. 

We find after we have factored out ethnic and status differences. 
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that the hvjxcr the power of the father in the famihj decision makinfi, 
situation, the lower the "V" score of the son. 

In what way docs the achieving, adequate father actually undercut 
the goal that he strives for most in regard to his hon^ What is the 
mechanism by which this takes phiee? And how can we understand this 
mechanism if we view the family as an operating group? 

What Fosters Achievement? 

If we look both at the early soci.ih/atKm period and at the sociahza- 
tion period which characterizes early adoleseenee, we discern two 
important processes. In the early period, the child who is pushed a httle 
ahead of his own competence develops the same sort of persistence that 
comes with aperiodic rewards in learning situations. The child receives 
rewards for acting in ways he docs not fully understand. The same is true 
for punishments. If the mother is generally supporti\ e, the child comes 
more to hope for success than to fear failure. But whereas he persists in 
the reward activities, at the same time he comes to believe that his rela- 
tions with lus parents are contingent upon his performances — their love is 
not altogether unequivocal. Later in life, therefore, when he faces the 
dilemma of a clioice between direct interpersonal gratification and the 
more impersonal rewards from achievement-related activity, he tends to 
choose the latter. 

If this developmental trend is coupled with a family experience in 
which the child as an early adolescent feels he makes a real contribution 
—and for this to be the case he must make a real contribution — he is 
likely to conceive of the external environment as being responsive to 
his own efforts to achieve. This theory as to how an "achiever" proceeds 
is, at best, just a Imnch, lor this hunch to be validated will require much 
disciplined observation of that life around us which, unfortunately, seems 
so obvious. 

The Small Group Perspective and Non-Family Behavior 

My studies liave not extended directly into the classroom and, for 
that reason, I am not disposed to try to generalize the family findings. 
Nevertlieless, I have had extensive experience with the study of jury 
decision-making. So, if I have something to say about determinants of 
performance of citizens in the jury situation, the reader will he able to 
make the intervening step of stating the implications for curriculum 
development 

Let inc first review briefly an empuieal diseo\ er\' by members of our 
research group. Our data cards contain, in conveniently accessible lo- 
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catior' intorni.Uion on rt.'l.ilive participation (based on interaction proc- 
ess aets) for 20 deliberauons, and responses to attitude questions from 
a predelibcration questionnaire for a full set of more tlian 60 deliberations. 
A nieinber of the research team, while inakmi; a loutine cross tabulation 
of participation and the 13 attitude questions, noted marked similarities 
in a subset of eight questions which disciimmated between hi^h and low 
participation As we prepared to discuss these finduii^s, another member 
of our group attempted to identify eight of the 13 items which best ex- 
emplified what we were, at that time, calling Puritanism. To our surprise, 
the two operations produced agreemeiu on se\en of the eight questions. 
This, then, determined our decisum to reexamine the data in order to 
understand more clearly what appeared to be a remarkable congruity 
The dominant theme underlying the qm^stions yielding the personal 
control score (PC) is that the attainment of individual success or failure 
IS not a matter of destiny, but a result of ones own efforts A second 
theme is that skill, not personality, is the basic requirement for success. 
A third theme is rejection of a philosophy of immediate gratification, A 
fourth is a preference for decisions based on a rule of law o\cr decisions 
based on personal standards of fairiuss. The eight questions on which 
the PC score is based have a single common factor: the cxpcciancy held 
by an individual that his own behavior can determine his attainment of 
success and higher status. (See Table 1.) 

Table 1. Personal Control Questions 

1 When a man is born, the success he is going to have is already m 
the cards, so he might as well accept it and not fight against it, 
(Disagree) 

2. The most important things tliat happen to people are: 
a The result of circumstances beyond their control. 

b. More the result of their own efforts. (Positive PC) 

3. Having a nice personality and bem^ well liked arc more essential 
for success than any particular typo of skill. (Disagree) 

4 Most people with low incomes can't do very much about it. 
(Disagree) 

5. Nowada\s with world conditions the way they are, the wise person 
lives for today and lets tomorrow take care of itself. (Disagree) 

6. If a man is hoin into a poor family, he nevertheless has a good 
chance to become a comfortable middle-income person. (Agiec) 

7. In deciding a c^se a )uior should try to do what he thinks is fair, 
rather thai sticking to the letter of the law. (Disagree) 

8. When you get nglit down to it, being a success in life is really 
up to yourself alone (Disagree) 
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Relating Personal Control and Participation 

Eleven yt\irs ago. in a paper written in colLiboration with R. F. Bales 
(2), the senior author presented a rudimentary theoiy of group process 
which pro\'ides a basis for directional prediction concerning the effects of 
our PC score on participation. Tliis theory may be briefly summarized as 
follows: 

Group process is conceptualized as involving three dimensions: the 
instrumental, relating to a concern for the solution of problems external to 
the group — in this instance, obtaining a fair veidict within a reasonable time, 
the adaptive, relaUng to the concern with the strain on interpersonal relations 
arising from the differences in internal rewards — in this instance, participating 
in the deliberation is viewed as being intrinsically rewarding, and expressive, 
relating to the motivational gratification of the individual participant — in this 
instance, realizing positive aspects of one's self-conception by being a member 
of a group \vhich has created a residue of good feeling while accomphshing 
its task. 

In using this model here, we assume that the expressive needs of 
jurors are randomized so that a negligible correlation with PC score 
exists. This reduces the model to two dimensions. 

The basic empirical finding in this study is that there is a significant 
positive relationship between PC score and participation for male clerks, 
skilled workers, and laborers, and for female clerks, laborers and house- 
wives. There is no such significant relationship for male proprietors. A 
possible explanation of this lack of relationship is that male proprietors 
were already so high in participation that they might perceive the need 
to allow others to talk as necessary to the attainment of unanimity. From 
the composite data the positive relationship is firmly established and PC 
score (used alone) is just as effective as occupation (used alone) in re- 
ducing the variance in predicting participation (3). 

In terms of current psychodynamic and developmental thought, a 
belief in personal control might be viewed as a somewhat piimitive atti- 
tude. If it is seen as a measure of a persistent value orientation toward 
man s relations to nature and to the affairs of society, one might be con- 
cerned that it makes no provision for a personality disposition which 
would cause a person to try hard only when the stakes were low and then 
not try hard when the stakes were high because of a greater fear of fail- 
ure. Is it possible that the sense of personal control may operate con- 
sistently when role salience is low, as in the jury situation, but operate 
very inconsistently when salience is high? The evidence for believing that 
such personality mechanisms as fear of failure exist has involved measures 
of motivation which are much more projective than is the PC score. The 
intent of the PC score is manifest; we have made no attempt to guard 
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against the possibility that a person may **fake" his PC score. There are, 
however, widespread cultural norms by which a pcTson could justify 
either a high or a low score, and there is no reason for believing that a 
jury or classroom situation would motivate respondents to hide their 
true position. 

Hopefully, our disposition to see the effects of PC primarily as in- 
creasing consciousness of task problems and decreasing sensitivity to 
adaptive strains in face-to-face groups provides a new perspective. This 
way of viewing the PC constnict complements similar thinking which 
has arisen in macro-social theory relating to the concept of alienation. 
Discussions of this topic from Marx, Weber, and Durkheim through 
contemporary writers, have contained, but failed to distinguish between, 
the different meanings of the term "alienation" which include powerless- 
ness, isolation, and self-estrangement. The powerlessness component, 
emphasized in our study, can be seen as being in the tradition of the long- 
standing concern with "the individuaFs belief that his own behavior . . . 
(can) . . . determine the occurrence of the outcome he seeks" (4). 

Other recent theroretical analyses which complement the present 
paper are White's analysis of competence and Thibaut and Kelley's anal- 
ysis of salience. White considers the psychosexual stages of development 
in terms of the individual's increasing desire for control over the en- 
vironment (5). This theory provides interesting insights into the relation- 
ship between the sense of personal control and psychological maturity 
(6). Thibaut and Kelley's work is important for the sharper definition 
it gives the term "salience" and for the way in which this definition helps 
one understand how persons with a high sense of personal control might 
become more responsive to task demands. They suggest that those parts of 
one's environment which one has learned to manipulate to obtain rewards 
(or which incur costs) ])ecomc salient as one looks ahead to new circum- 
stances (7). The high PC person is thus one who has satisfactorily manip- 
ulated a larger portion of his psychological environment. 

In these terms, the capacity of high PC persons for expending greater 
effort to solve task problems is viewed as arising from a greater convic- 
tion that the environment can be manipulated, not from a greater capacity 
to recognize the problem. This carries the interesting implication that if 
lower status persons have lower PC scores than do higher status persons, 
as our data indicate, and if our theory is correct, then we should be able to 
deduce some of the systematic differences between middle and lower class 
cultures. The lower PC for the lower status groups should cause a narrow- 
er range of environmental stimuli to be viewed as salient for goal achieve- 
ment; as a result, there should be an elaboration of intra-familial and 
expressive emphases, because these constitute opportunities for reward 
which are least directly affected by impotency felt in the face of the ex- 
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tornal s\sli*m This lower sense of "fate control" (Tliibant and KrIIo\\ 
term) shonUl be refleeted not only in lower participation in extra-familial 
groups, Init also in lesser cap.icity for long-term planning, and perhaps In 
lesser capacity for uinversahstic decisions in jury cases Thus from our in- 
itial concern with ixnticii)ation in jury deliberations, oui interest m "per- 
sonal control" has led us l)oth to macro-social considerations and to new 
hypotheses for the examination of the jury data. 

It is possible this line of inquiry may have similar implications for the 
analysis and understanding of the role of the school situation in the incul- 
cation of achie\ement values. We are all familiar with many curncuhim 
objecti\es wlneh have as tlieir implicit goals the same consideration of 
personal control which lias been discussed. It is hoped that by making 
more explicit how such values are developed and how they may be meas- 
ured tliat we make possible an earlier application to education. 
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Psychological Forces 



Recent Developments in 

the Experimental Analysis 

of Learning and Concept Fornndtion 



Postman 



The purpose of this paper is to review some recent developments in 
the experimental study of human learning and concept formation. Instead 
of considering a single issue in detail, work in two selected areas will be 
reviewed. These areas were chosen with a view to sampling the current 
research activities of learning psychologists and because each has impor- 
tant potential implications for education in the classroom. The topics to be 
considered are: (a) the role of reward and punishment in human learn- 
ing, and (b) the experimental analysis of concept formation. 



Reward and Punishment in Human Learning 

Few psychologists have influenced our conceptions of learning and 
the procts^ of education as profoundly as Edward L. Thorndike. His 
theory of stimulus-response connectionism and his laws of learning have 
been the point of departure for many major developments in learning 
theory and have 'nspired more than half a century of productive debate 
and experimentation. At the center of the controversy have been Thorn- 
dike's views of the action of rewards and punishments. Time and again his 
generalizations appeared to be refuted or in doubt, only to be reaffirmed 
by new evidence. Today his theory of rev/ards and punishments is $till 
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under active consideration, and much of the most recent evidence again 
points to the basic correctness of his views. It is with some of the recent 
experimental work on Tliorndike s principles of reward and punishment 
that this section of the paper is concerned. 

Thorndike's Law of Effect 

It will be useful to begin by recalling Thorndikes basic position as 
expressed in his law of effect. As originally formulated, the law of effect 
asserted that rewards strengthen, and punishments weaken, stimulus- 
response associations. Rewards and punishments exert their effects di- 
rectly on the stimulus-response associations which they follow; their 
action is independent of ideas or intellectual understanding. The only 
necessary condition for the operation of the law of effect is that a con- 
nection between situation and response be followed by a reward or pun- 
ishment (satisfier or annoyer). As Thorndike emphasized, the law does 
not assert that responses which are in themselves satisfying are strength- 
ened, or response: vliich are in themselves annoying are weakened. In- 
stead, it is the nature of the after-effects of a response to a situation which 
is critical for the formation of associations.^ 

In Thorndikes investigations, and in those which followed, symbolic 
rewards and punishments were used almost exclusively — announcements 
of "Right" and "Wrong" following the subject's response to a stimulus.* 
The question has often been raised whether such announcements can be 
properly regarded as rewards and punishments: they are not just satisfiers 
and annoyers; they also convey information to the learner about the re- 
sponses which are correct or incorrect in any given situation. We shall re- 
turn to the difficult distinction between reward and information later, but 
let us for the moment accept Thorndike s operations for defining satisfying 
and annoying consequences. 

On the basis of Thorndike's own experimental work, fhe law of effect 
underwent an important modification.^ The evidence obtained by Thorn- 
dike and many otlier3 firmly established the effectiveness of rejvards in 
strengthening stimulus-response associations: announcements of "Right" 
reliably increased the probability of repetition of responses. It is in the an- 

*The onginal statement of the law of effect may be found in. E. L. Thorndike. 
Animal Intelligence. New York: The Macmillan Company, 1911. p. 244. 

*The major body of Thorndikes experiments with human subjects is reported 
in- Human Learning,. New York. Century, 1931; The Fundamentals of Learwngy 
New York Teachers Collej^e, Columbia University, 1932, The Psychology of Wants, 
Interests and Attitudes, New York: Applcton-Century, 1935. 

*For a discussion of the development of Thorndike's theoretical thinking, see: 
E, R. Hil^ard, Theories of Learninfly Second Edition, New York: Appleton-Century- 
Crofts, 1956, L. Postman, "The History and Present Status of the Law of Effect," 
Psychological Bulletin 44: 489-563; 1947. 
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a lysis of punishment that the facts led Thorndike to a far-reaching re\ isum 
of his views. Contrary to theoretical expectations and, indeed, to common 
sense, the evidence stubbornly failed to reveal weakening effects of pun- 
ishment. Announcements of AVrong" not only failed to decrease the prob- 
abihty of repetition, usually the strength of the stimulus-response eon- 
neetion appeared to be increased by the punishment. The apparent 
strengthening effect of punishment was, howe\er, never as great as that 
of reward. 

Thorndike concluded that his original hypothesis concerning the 
effects of punishment had been in error. Punishment, he now held, does 
not influence b navior in ways which are symmetrical and opposite to the 
effects of reward. Whatever effects punishment does have are indirect: it 
favors variabih'ty of behavior and thereby provides opportunities for cor- 
rect responses to be made and strengthened by reward. Although punish- 
ment favors variability, it appears to strengthen responses because the 
sheer occurrence of a response — the fact of exercise — strengthens the 
association and counteracts the increase in variability. Thus, the "punish- 
ment clause" of the law of effect was abandoned, and the law of effect be- 
came a law of reward only. The strengthening effects of reward are auto- 
matic and inevitable and provide the only dependable method for the 
modification of behavic. 

Two features of Tborndike*s final theory have, above alL remained 
at the center of controversy: (a) the asymmetry of the efi^ects produced 
by rewards and punishments, and (b) the automatic nature of the action 
of rewards. In both cases, the major opposing view is that rewards and 
punishments are ways of imparting information which the learner uses 
according to his pi availing motivations and the requirements of the 
moment. We shall now ronsider some recent experimental work bearing 
on these issues. 

Measuremenf of the Effects of Punisf\menf 

Much of the criticism against Thorndike*s views of punishment has 
been m^^' ^dologicai. In his multiple-choice experiments Thorndike used 
deviation from a priori chance to measure the effectiveness of rewards 
and punishments. For example, in one of the situations which he used 
widely in his experiments, subjects were required to guess a number be- 
tween 1 and 10 to each of a list of words. Thorndike assumed that during 
the initial presentation of the list the probability of any number being 
chosen was .10. During the second presentation of the list the probability 
of repetition of the first response was again estimated to be .10, and the 
influence of rewards and punishments on repetition was measured from 
this baseline. The use of a mathematical chance baseline proved to be an 
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error It is impossible to assume that the subject's initial choices are truly 
random and do not reflect prior habits and associations with which ho 
enters the experimental situation. Repetitions above a priori chance will 
occur on successive trials independently of rewards and punishments be- 
cause the habits and dispositions favoring the initial choices would persist 
from trial to trial. The assumption of a chance baseline results, of course, 
in the :>ystematic overestimation of the effect,s of reward and under- 
estimation of the effects of punishment. (The methodological problem 
at issue here has, of course, far-reaching general implications. Whenever 
the effects of an experimental or instructional treatment are to be as- 
sessed, it is essential to determine the extent to which prior habits and 
dispositions lead to patterns of responses which coincide with those 
attributed to the experimental treatment.) 

Much effort has been devoted, therefore, to the construction of an 
empirical baseline from which the effects of rewards and punishments 
can be measured without bias. The problem turned out to be extremely 
difficult to solve. The obvious solution is to use control conditions in 
which the subject responds repeatedly to the same situation but receives 
neither reward nor punishment It is by no means certain, however, 
that a truly neutral baseline is obtained in such a control situation. The 
learner may construe the absence of any feedback from the experimenter 
as tacit approval or disapproval of his responses. Moreover, the context 
of a learning situation may establish a set to repeat earlier responses 
when the situation recurs. While these difficulties have been recognized, 
the use of a control group which is tested for repetition in the absence 
of aftereffects has lemained the major method for assessing the influence 
of rewards and punishments. Extreme care must be taken, however, 
to minimize extraneous sets to repeat responses, or to avoid repetition, 
under the control conditions. In assessing the effects of punishment per se, 
it is also important not to administer rewards in close temporal proximity 
to it, as was often done in Thorndike's own experiments, since the two 
types 01 consequences may interact in significant ways. 

The most conclusive modern work on the effects of symbolic 
punishments was earned out by Stone and his associates.* Their experi- 
ments, using elaborate control-group designs, provide rigorous and 
unbiased tests of Thorndike's theory of punishment. In general, their 
results supported Thorndike's contention that punishments faU to weaken 
stimulus-response connections and often increase rather than decrease the 
strength of the resprnse The findings concerning the cumulative effects 
of punishments are of special interest. When the same response was 
punished several times in succession, the probability of repetition of 

* For exaniplf, G R Stone, "The Effect of Ncj^ativt* Incentives in S(»nal Lcarn- 
nig. VI L Theory of I'unishment," Journal of General Psychology 48: 133-61, 1953 



that response increased slowly but steadily. We are justified in con- 
cluding from these studies that, at least in a multiple-choice situation, 
punishment is likely to have positive fixative effects. Thorndike's findings 
concerning the effects of punishment can no longer be dismissed as 
artifacts of measurement against a faulty baseline. In considering the 
implications of these facts it is important to note, however, that these 
results were obtained in what Thomdike called a "vanishing" situation, 
i.e., a situation in which the learner does not have an opportunity to 
correct himself or to try an alternative response after the punishment 
has been administered. If the learner can remain in the situation after 
the punishment and does have an opportunity to continue responding, 
the correct reaction may eventually be reinforced by reward. Punishment 
will then appear to have been successful because it motivated the learner 
to continue responding until he was successful. 

In some recent experiments in our own laboratory we have used 
a new method for assessing the relative eflfectiveness of reward and 
punishment in changing the strength of responses. Practically all available 
evidence concerns the short-term eflfects of rewards and punishments. 
Typically the changes i behavior are measured on a trial immediately 
following the reinforcements. Such measures lack sensitivity and have 
only limited generality. In studies of conditioning and rote learning it 
has often been found that tests of extinction and forgetting may reveal 
diflFerences which cannot be detected by measures of acquisition. These 
considerations have led us to investigate the course of retention for habits 
established through differential rewards and punishments. We have been 
able to show that, with amount of original training held constant, re- 
warded responses are retained better than punished ones. To put it 
differently, after a period of time the learner remembers better what he 
has been positively taught to do than what he has been taught not to 
do or to avoid. Thus, long-term modification of behavior can be achieved 
more effectively through reward than through punishment. 

We have also compared the effectiveness of explicit and implicit 
rewards and punishments. In a two-choice situation, reward for one 
alternative implies incorrectness of the other alternative. Conversely, 
punishment for one alternative implies correctness of the other alterna- 
tive. As measured by both speed of acquisition and retention, explicit 
reward for the correct alternative is superior to explicit punishment 
for the incorrect alternative. Again, positive reinforcement of the correct 
response provides the most effective method of influencing behavior 
both in the short and long term. 

Two critical features of Thcrndikcs theory — the automatic action 
of reinforcements and the asymmetry between rewards and punish- 
ments — came into sharp focus in the analysis of the spread of effect. 
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The Spread of Effect 

This phrase refers to the observation that a reward strengthens 
not only the stimulus-response connection which it immediately follows 
but also punished connections which precede and follow the reward. 
The closer a punished connection is to the point of reward, the more 
it is influenced by the spread of effect. For example, if a subject gives 
number responses to a series of words and is rewrrded for some of his 
guesses and punished for all others, the probability that punished 
guesses will be repeated on a tes*^-trial varies inversely with the distance 
from the reward. Thus, there is a gradient of repetition of punished 
responses around the point of reward. Thorndike considered these find- 
ings as striking proof for his basic principles of learning. The systematic 
strengthening of punished responses as a function of their distance 
from reward supported the view that after-effects act automatically and 
often independently of the learners understanding. The results also 
provided a clear demonstration of the asymmetry of the effects of re- 
wards and punishments. 

Thomdike's original studies of the spread of effect suffered from 
numerous methodological deficiencies. The base phenomenon, however, 
has been confirmed repeatedly under well controlled conditions, at 
least as far as the spread following reward (after-gradient) is concerned. 
Many of the later investigators failed to obtain evidence for a relialle 
spread preceding reward (fore-gradient). What is of greatest interest 
is the development of the theoretical interpretation of the phenomenon. 
This development provides an interesting example of "challenge and 
response" in the interpretation of empirical findings.^ 

In his analysis of the spread of effect, Thorndike considered only 
the influence of rewards and punishments on stimulus-response con- 
nections. There is, however, an alternative way of looking at the facts. 
Quite apart from the stimuli, the responses which the learner makes to 
successive stimuli may not be independent of each other. For example, 
if his task is to give number responses to a series of words, he may be 
disposed to give these numbers in a non-random sequence. Suppose 
that he does, and that he is rewarded for some of these responses and 
nunished for others. If he is then tested with the same words, the re- 
warded numbers are likely to be repeated- Once a rewarded number has 
been repeated, the subject*s response biases will make it likely that the 
number which followed the rewarded response on the original trial will 
follow it again, quite regardless of the effects of reinforcement. Thus, 

•The history of research on the ^pread of effect is described in M. H. Marx, 
''Spread of Effect: A Critical Review," Genetic Psychology Monograph 53: li-186, 
1956. 
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t' f reward serves to ensure the repetition of a key response which 
initiates a systematic sequence of further responses. The linkages be- 
tween successive responses are, however, probable rather than certain. 
The larger the number of steps by which a given step follows the rew.ird, 
the less probable it becomes that all the intervening responses have been 
repeated. Hence, the subjects' response biases, reinstated by repetition o[ 
rewarded responses, will generate a gradient of error repetition Tins 
interpretation of the spread of effect became known as the "guessing- 
sequence hypothesis." 

Considerable experimental evidence appeared to support the guess- 
ing-sequence interpretation and to reduce the spread of effect to an 
artifact of measurement. These developments appeared to deal a serious 
blow to Thorndike's theory, since the spread of effect was widely 
recognized as providing a critical test of his general position. Recently, 
however, new evidence has caused the pendulum to swing back toward 
Thorndike's interpretation. Demonstration of the fact that guessing 
sequences can generate gradients of error repetition did not justify the 
conclusion, which many investigators were ready to draw, that wherever 
the spread of effect occurs, it can be safely attributed to guessing 
sequences. The next step was to measure the spread of effect with 
guessing sequences held constant. Some recent important cxperim^*nts 
by Marx and his associates have done just that.* 

The critical new step was the introduction of a control group which 
is treated like the experimental group but is neither rewarded nor 
punished. If the control group is large enough, it will include a number 
of cases in which the response in the position corresponding to that 
rewarded in the experimental group will be repeated by chance. When 
the "repeaters" in the experimental and control groups are compared, the 
influence of guessing sequences has been held constant, since both groups 
have given the critical response to which the biased sequence of sub- 
sequent responses is assumed to be anchored. The experimental group 
has, however, been rewarded and punished and the control group has 
not. If there is a difference in the amount of spread, it must be attributed 
to the effects of reinforcement In the studies of Marx and his associates, 
the experimental (rewarded) subjects showed a regular and pronounced 
gradient, whereas the gradient for the control subjects was only slight. 
Since the influence of guessing sequences was held constant, the steeper 
gradient of the experimental subjects must be attributed to the spread 
of the effects of reward. 

•For example, \f. H. \farx and F. E. Goodson, "Further Gradients of Erfor 
Ueinforcement Following Repeated Reinforced Responses," Journal of Experimental 
Psychology 51: 421-28, 1956. 



52 



Some recent studies in our own laboratory have also led us to the 
conclusion that the guess ing-sequence hypothesis cannot account for 
the spread of effect That hypothesis implies that a spread of effect 
should be obtained only if the rewarded response itself is repeated, since 
the presence of the rewarded response is required to reinstate the biased 
sequence of responses which liad occurred during training. A clear-cut 
test of this deduction is difficult If we iimply compare the gradients 
for subjects who do and do not repeat the rewarded response, we select 
subjects for learning ability. In order to vary the frequency of repetition 
without selcctmg subjects for learning ability, we have compared the 
spread of effect obtained immediately after training and after a period 
of delay. A typical gradient was found on the immediate test and 
persisted on the delayed test in spite of a large drop in the repetition of 
rewarded responses. Thus, the most recent evidence again points to the 
conclusion that the closer a punished error is to a reward, the more 
likely it is to be repeated in spite of the punishment. If this conclusion 
continues to be supported by the evidence, its practical implications 
may be considerable. 

Learning Wifhouf Awareness 

The spread of effect is important because it appears to provide 
evidence for the automatic action of rewards. For the same reason 
the question of "learning without awareness" continues to be of interest. 
The hypothesis of automatic action of reward would receive strong 
support if rewards and punishments could be shown to remain effective 
even when the subject is unaware of what it is he is learning. The 
specific experimental question is whether rewards strengthen stimulus- 
response associations when the learner remains unaware of the rule 
according to which the rewards are contingent on his responses.^ 

Again, the formulation of the problem and some of the important 
early experiments must be credited to Thoradike. One of his studies, 
which served as a point of departure for several subsequent workers, 
exempl fies the kind of experimental procedure that has been used to 
investij^ate learning without awareness. This experiment was conducted 
as a study of free association, i.e., the subjects were instructed to 
respond to each of a series of words with the first association that came 
to mind. The subjects were led to believe that for each word some 
associations had been arbitrarily designated as right, and others as 
wroi ^ Actually, however, all sequential or role associations (such as 

^ For a di<:cusston of recent studies of learning without awareness, see L. 
Postman and J. Sassenrath, "The Automatic Action of Verbal Rewards and Punish- 
ments," Journal of General Psychology 65: i09-3fi, 1961. 
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"yours— truly") were called right, and denotative associations (such as 
"yours — mine") were called wrong. The subjects gradually learned to 
give the class of associations for which they were rewarded. Few sub- 
jects showed a sudden complete shift from one class of associations to 
the other, and from the gradualness of the improvement Thorndike 
concluded that the subjects had not been aware of what they were 
learning. 

Later critical analyses have shown, however, that it is hazardous 
to draw conclusions about awareness from the slcpe of the learning 
curve. The rate of improvement does not necessarily reflect the presence 
or absence of insight into the rule governing the correctness of responses. 
Thus, in the experiment on word association, even when subjects were 
explicitly informed about the rule of correct responding, the curve of 
improvement remained gradual. If the prescribed responses are complex 
and unfamiliar, the acquisition of the necessary skill may be slow and 
hence the performance curve will rise slowly. 

Since the slope of the learning curve does not permit the assess- 
ment of awareness, the criterion of awareness which has been used 
abnost exclusively in more recent studies is the subject's ability to 
verbalize the rule of correct responding. In still another repetition of the 
experiment on word association, it was possible to show that there is 
a steady increase in the number of correct responses prior to the point 
at which the subject is able to verbalize the correct principle. Verbaliza- 
tion of the principle is accompanied by a large increase in the number 
of correct responses, which is in turn followed by further gradual im- 
provement. Thus, some progressive improvement occurs prior to verbali- 
zation of the rale. Verbalization leads to accelerated improvement, but 
even after the rule has been understood and stated, further training is 
needed to translate the understanding of the rule into the requisite 
skills. 

We have used the studies of word association as reference experi- 
ments to exhibit some of the problems of control and interpretation 
which arise in studies of learning without awareness. In recent years 
a substantial number of studies conceived along the same lines have 
been conducted, employing a wide variety of materials and rules of 
correct responding. The conclusions which we have stated above con- 
cerning the relationship between verbalization and performance have 
in general been supported. One way of summarizing the evidence is to 
say that there seems to be no sharp dividing line between learning with 
awareness and learning without awareness. Instead, it appears that 
awareness, as reflected in the ability to verbalize a rule of response, 
represents an advanced stage in the development of a habit under 
differentia) reinforcement. In showing that awareness of what is being 
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rewarded is not a necessarv' condition for the operation of the law of 
effect, the results continue to be in accord with Tliorndike's position. 

An experimental technique which is closely related to the present 
problem and which has recently attracted much interest is that of 
operant verbal conditioning.^ In an operant conditioning situation there 
is not a series of discrete trials on each of which the subject gives a 
response to a specific stimulus. Rather, the subject emits responses at 
his own rate. Differential reinforcement has been used effectively to 
enhance the rate at which a particular class of responses is emitted, e.g., 
plural nouns, personal pronouns. In many cases impressive changes 
in performance have been achieved by this method in which the subjects 
remained unaware of the principle of reinforcement or, indeed, of the 
fact of reinforcement itself. In this connection it should be noted that 
effective reinforcers in verbal conditioning are often quite subtle — a 
slight nod, an encouraging sound may do as well as an explicit an- 
nouncement of "Right" or "Good." There is good reason to believe that 
verbal cond t oning is among the most powerful available techniques 
for the rapid manipulation of verbal behavior. 

Conclusion 

We have considered the present status of the law of effect in human 
learning. Thomdike's hypothesis that rewards strengthen the stimulus- 
response connections which they follow, and that they do so auto- 
matically and inevitably, has remained a center of theoretical controversy 
and experimental inquiry. Moreover, the law has been absorbed into 
some of the major contemporary theories of learning, such as that of 
Hull. Similarly, the apparent asymmetry between the effects produced 
by rewards and punishments remains a focus of investigation. In spite 
of many methodological difficulties and unresolved contradictions in the 
empirical findings, the balance of the evidence remains consistent with 
Thorndikes basic position. 

Experimental Analysis of Concept Formation 

In the preceding section we have been discussing some of the condi- 
tions which govern the formation of connections between stimuli and 
responses. This general approach to problems of learning, of course, has 
been criticized traditionally as unduly "molecular," as arbitrarily dividing 
behavior into bits and fragments which have no counterpart in the func- 
tioning of the individual. These strictures are largely beside the point. 

• L. Krasner. "Studies of Conditioning of Verbal B'^havior." Psychological 
Bulletin 55: 148-70; 1958. 
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Stimulus-Response Analysis 



The purpose of a tlioory of learning is not to describe ongoing 
behavior in its full conipIe\ity. Rather, the purpose is to develop anahtic 
tools which will make it possible to construct models which exhibit the 
basic principles governing the modification of behavior through training. 
In pursuing this goal, it is essential not to be distracted by the obvious 
discrepancy between the properties of the analytic model and the rich- 
ness, subtlety and apparent unpredictabiliW of learners* behavior as wo 
observe it all around us. The basic point is that the theorist seeks to 
construct a model that embodies some of the properties of the learning 
process. He does not and should not aim at building a faithful replica 
of learning behavior. At the same time, howe\er, there must be no 
hesitation to complicate and modify the model if it fails to represent 
the essential characteristics of the process under investigation. These 
considerations are well illustrated by the application of stimulus-re- 
sponse analysis to the process of concept formation. Stimulus-response 
analysis has succeeded in isolating some of the conditions deternuRmg 
the formation of concepts, but in the course of experimental analysis 
the initial model has been modified in important wa\'s.'^ 

We infer that an individual has formed a concept when he is able 
to identify, or to respond to a common property shared by a number of 
objects or events. These objects or e\'ents may differ from one another 
in a variety of ways but all shaic the critical property defining the con- 
cept. In short, concept formation represents the discrimination of a 
common critical feature in a variety of contexts. For purposes of concept 
formation, the common feature is the rclevarU characteristic whereas the 
variable characteristics accompanying the common feature in specific 
instances are irrelevant. 

In early attempts to apply basic principles of learning to this form 
of behavior, concept formation was considered a special case of stimulus 
generalization. Stimulus generalization is, of course, one of the basic 
characteristics of classical conditioning: when an organism has been 
trained to respond to a particular conditioned stimulus, other stimuli 
falling along the same stimulus dimension will also evoke the conditioned 
response. The greater the similarity between the conditioned stimulus 
and the test stimulus, the higher the probability that the response will 
occur. In studies of conditioning, similarity has usually been defined in 
terms of distances along a sensory continuum such as loudness or bright- 
ness. When the principle is applied to concept formation, the sinularitv 
responsible for evocation of the correct response resides in the common 

•For a review of early .studies of concept fonnation, see E Vin.icke, The 
Psychology of Thinking, New York: McGraw-Ihll Book Company, 1952. 
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relevant feature. Thus, concept formation can be treated as a special 
case of a general law of learnuig An important implication of this 
analysis is that the successful formation of a concept is not dependent 
on an act of insight or the perception of a relationship by the learner. 
This is not to say that concept formation may not be accompanied by 
such perceptual events. Rather, the assertion is that the perception of 
relationships is not a necessary condition of concept formation. 

Most of us are familiar with Hull's classical experiment demonstrat- 
ing the continuity between stimulus generalization and concept forma- 
tion. He trained his subjects to respond with nonsense names to a series 
of Chinese characters. Although each character was unique, groups of 
characters shared a common radical. All characters sharing a common 
radical had a common nonsense name. Hull's subjects gradually learned 
to apply the proper nonsense name to new characters which they had 
never seen before, and they often did so without being able to verbalize 
the basis of their classificatory responses. The conditions of concept 
formation appeared to be analogous to those of generalization in condi- 
tioning. 

Here the matter rested more or less for a long time as far as the 
basic stimulus -response analysis of concept formation was concerned. 
Concept formation based on generalization along a variety of dimensions 
of similarity was demonstrated but no additional theoretical assumptions 
appeared to be necessary to account for the results. It is only in recent 
years that this theoretical picture has begun to change in important 
ways. New and refined experimental analyses have made it increasingly 
clear that a simple stimulus-response model cannot handle the facts of 
concept formation even in a highly restricted and controlled situation. 
Specifically, it has proved necessary to modify the stimulus-response 
model so as to allow for the role of mediational processes in concept 
formation. Before reviewing some of the experimental data which led 
to this theoretical reformulation, let us describe the e^cential differences 
between a simple or "single-unit" stimulus-response model and a media- 
tional model. 

The Mediational Mode/ 

The analysis of concept formation within the framework of a media- 
tional stimulus-response model is largely the work of H. H. and T. S. 
Kendler. This section will lean on their foimulation and findings. ^° 

A single-unit stimulus-response model represents learning as the 
change in the strength of associative connection between an external 
stimulus and response. It is a single-unit model because no assumptions 

" H. H. Kendler and T. S Kcmller "VrrtuMl and Hon/ontal Processes in Prohlem 
Solving." Psychological Review 69 1-16, 1962. 
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are made about events interveiiiuir hctweeii the external stiiinilus and 
the response. According to a iiiediatioiial model, the external .stimulus 
and the overt response are terminal pomts of a more complex chain of 
events. The external stimulus (S) evokes .m implicit response (r) which 
embodies the discrimination or classification of the stimulus by the 
learner. The occurrence of the implicit response chani^es. or adds to, 
the stimulation by providing an implicit cue (s) to which the overt 
response (H) is associated Thus, the formula for the single-umt model is 
S-R, that for the mediational model is S-r-s-H. The difleience between 
the hvo models can be illustrated by considerinir the events which are 
assumed to take place when a subject learns a pair of words, e.g., the 
French equivalent of an English word. .\ec()r(Hnti to the single-unit 
model, repetition of the pair of words gradtiallv strengthens the associa- 
tion between them so that the English stimulus has an increasingly high 
probability of evoking the French response. The mediational model 
assumes, on the other hand that the English word (S) evokes a mediating 
response (r) differentiating it from other English words. The occurrence 
of this mediating response produces implicit cues (s) to which the overt 
French response (R) is associated. The assumption of a mediating chain 
makes it possible to assume that responses are associated not only with 
specific physical stimuli but also with the "meanings" and contexts 
belonging to these stimuli. The mediational model also makes it possible 
to broaden our definitions of the dimensions along which generalization 
can occur. Stimuli evoking the same or overlapping mediational responses 
become functionally equivalent even if they are quite different as physical 
events. In this connection it matters little whether the assumed mediational 
processes are confirmed by our subjective experiences or the introspective 
reports of our subjects. Mediational chains have the status of symboHc 
constructs and their value as analytic tooh must be assessed in terms of 
their ability to handle experimental facts and to generate new testable 
hypotheses. 

Let us now return to the analysis of concept formation. The most 
recent studies of the conditions governing the attainment of concepts 
have led to the conclusion that a single-unit stiniulus-respv)nse model is 
not adequate to account for the observed conditions of concept formation, 
whereas a mediational stimulus-response model can predict the experi- 
mi ntal results with considerable precision. 

Reversal and Nonreversal Shifts in Concept Formation 

Experimenters are sometimes fortunate in finding a single experi- 
mental situation which enables them to pit alternative theoretical ex- 
planations against each othci and to make a decision })etween them on 
the basis of the empirical results. In the evaluation of the single-unit 
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and the mediational models, such a situation was provided by the 
experiments comparing reversal and nonreversal shifts in the learning 
of concepts. The nature of the situation ar/J its bearing on the theoretical 
issue may be best illustrated with the aid of a specific example. 

Suppose a group of subjects is given the task of sorting a pack of 
cards i ito two piles. On each of the cards there is a triangle. The 
triangles vary along t\vo dimensions — size (large or small) and color 
(red or green). Thus, there are four possible combinations: large green, 
small green, large red and small red. The two piles into which the cards 
are to be sorted are identified by two models: (A) a large green triangle 
and (B) a small red triangle. During the first stage of the experiment, 
the relevant characteristic which determines the correct assignment to 
the one or the other of the two piles is size. Thus, all large triangles 
regardless of color must be matched to Nfodel A, and all small triangles 
regardless of color must be matched to Model B. The subject's choices 
are differentially reinforced (called right or ^vrong), and training is 
continued until a criterion of several s jccessive errorless matches has 
been achieved. The subjects are now subdivided into two groups, and 
each group has to learn a second concept. The first group has to learn 
the reverse of the first concr))t, i.e., all large triangles regardless of color 
must be matched to Model H, and all small triangles regardless of color 
must be matched to Model A. In short, whereas in the first .stage large 
went with large and sn\iil with small, the reverse relationship is 
now true. Hence, this i r jup is called the Reversal Sh'it Group. The 
second group has to lear. to sort the cards on the basis of a new dimen- 
sion which had previously been irrelevant, viz., color. That is, all green 
triangles regardless of size must now be matched to Model A, and all 
red triangles regardless of size must be matched to \fodel B. This is the 
Nonreversal Shift Group. 

Which of the two groups will learn the second concept faster? 
According to a single-unit stimulus-response model, we would expect the 
nonreversal sliift to be learned more quickly. In the first stage of the 
experiment, the response of matching sizes directly lias been consistently 
reinforced, and this habit should interfere maximally with the acquisi- 
tion of the new habit by the Reversal Shift Group of mismatching si/es. 
On the other hand, the Nonrevers»il Shift Group has to learn to use a 
new dimension, and interference from the old habit would be expected 
only on half the trials (ie.. that half of the cases in which matches 
according to color and si/e do not coincide). The fact is, howc\'er, that 
with college students as subjects the reversal shift is learned reliably 
faster than the nonreveisal shift. '1 his finding falls into place if we assume 
that what is critical for the speed of concept formation is the mediational 
response (r) evoked by the stimuli. During the first part of training the 
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differential response medi* ting the correct choices is size Thus, for 
the Reversal Shift Group, the appropriate mediational response — dilferen- 
tiation according to size — is already available and all that has to he 
changed is the nature of the overt response. For the Nonrexcrsal Shift 
Group on the other hand, a new mediational response — differentiation 
according to color — has to be acquired although half the time the old o\'ert 
responses remain correct. The large differences consistently obtained in 
favor of the Reversal Shift Group indicate that the transfer of mediational 
responses is far more significant in concept learning than is the transfer 
of specific overt responses. 

Developmenfal Changes in Concept learning 

At this point it is interesting to note that comparisons between 
reversal shifts and nonreversal shifts yield diametrically opposite results 
with animals and adult human subjects. Whereas for adults the reversal 
shift is much the easier, the opposite is true for rats. This discontinuity 
between animals and humans suggested to the Kendlers that mediational 
responses gain in importance as appropri.ite verbal and symbolic media- 
tors become available. Thu.s, the single-unit model may be appropriate 
to inarticulate organisms with limited symbolic capacities, and the 
mediational model to organisms capable of verbalization and related sym- 
bolic acts. The next step was, therefore, to investigate developmental 
changes in mediational control of concept formation. One obvious hypo- 
thesis is that such control becomes increasingly more important in the 
concept learning of children as the ability to verbalize and to use symbols 
develops The current work of Kendler and Kendler is giving support to 
this expectation. For example, these investigators compared the relative 
difiBculty of reversal and nonreversal shifts in an experiment with kinder- 
garten children, using brightness and size as the critical dimensions 
of discrimination. For the group as a whole, there w'as no difference 
between the t^vo conditions. However, wh^n the subjects were di 'i inl 
into slow and fast learners on the basis of their performance on tlie 
initial problem, it was found that the reversal shift was easier for fast 
learners and the nonre\ersal shift v as easier for slow learners A reason- 
able interpretation is that for the fast learners the verbal and symbolic 
processes essential in mediational control had developed to a hiuhei 
degree than for the slow learners. A further confirmation of this general 
analysis is provided by the fact that the percentage of subjects fa\()rmg 
reversal shif^ over nonreversal shift increases steadily from 3 to 10 years 
of age. 

Two conclusions based on these studies deserve emphasis: (a) 
Stimulus-response tf-^ory which has proved fruiiiul in the study of con- 
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(litioniiii^, rote learning and simple* (IistTiminutioii learning can be eflec- 
tively appntd to tlie anaKsis of more complex piocesses sucli as concept 
formation and problem soKini; (b) A simple smu;Ic-iimt conception of 
stinniliiv-re!>ponse association is not adetpiate for tbc aiialxMs of tbese 
more complex processes However, tbc necessary extensions and inocbfica- 
tions of the model can be accompbslied witbin tbe framework of stiinuhis- 
rcsponse theory, The acquisition and utilization of mediational responses 
are assumed to he governed by the basic laws of associative learning. 

jnformafionai Analysis of Concept Formafion 

There is an altogether dif^Tcnt approach to the study of concept 
formation which reflects the mlcrest of experimental psychologists m 
applvmg the theory of information a^'d communication to the analysis 
of human learning and prohh-m soKii./ The emphasis here is not so 
niucli on the processes mediatnig the solution of problems and attain- 
ment of concepts as on the capacit\ of the organism to receive, store and 
transform information leccued from external sources. 

As Ho\land has put it. "tlic concept-formation experiment mav be 
regarded as a coininunication situation in which the experimenter trans- 
mits the combination of elements he has selected as constituting the 
concept thiough a s(Mk-s mk ssages. some of which arc labelled 'correct' 
(positi\e instancfs) and others 'incorrect' (negative instances In 
any given situation in w^hich the subject is required to form a concept on 
the basis of a scries of coriect and meorrect instances it is possible: (a) 
to specify exactly the number of alteriiati\e hypotheses whicli can be 
entertained, and (h) the amount of information or reduction in uncer- 
tainty pioduced by each successi\'e positi\e and negative instance. An ^ 
example will illustrate the nature of such an informational analysis. 

Suppose a subject is presented with a series of cards showing a 
series of geometric designs which vary m three dimensions — shape, si/e 
and brightness There aie two shapes ( scpia'-e and circle), two sizes 
(large and small). and two shades (^f brightness (black and white). With 
three dimensKms and two values on each dimension there are 2 x 2 x 2~8 
cauls or instances whicli can be used in the learning of the concept. 

Suppose the subject knows tliat the concept to be learned is defined 
by a combination of one v alue of one dimension with one value of another 
dimension, with the third dimension irrelevant. For example, the concept 
may be a miall circle. We ask fi-st how many hypotheses the subject 
can entertain when be is given the task of determining which of the 
possible concepts are vorrect. Since two of die three dimensions will be 

"C I HovLmd, "A 'Coininunication Analysis' of Concept Learning," Psycho- 
loptcal Hi iicw 59: 161-72. 19=52 



61 



relevant, there are three ways of choosing combinations of two dimen- 
sions. Once the two dimensions are chosen, there are four ways of 
combining one value each from the two dimensions. Thus, if size and 
shape are relevant, we may have: large circle, small circle, large square, 
small square. With three possible combinations of dimensions and four 
possible arrangements within dimensions, there are 12 hypotheses which 
the subject may entertain. We ask next how many positive instances 
and how many negati\'e instances are required to determine the correct 
concept There are two positi\e instances of the concept, small circle. 
These are: small white circle and small black circle. Both of these will 
be required to determine the concept completely. The first positive in- 
stance narrows the number of possible hypotheses from 12 to 3. For 
example, if small white circle is the first positive instance, the possible 
remaining hypotheses are: small white figures, small circle, and white 
circle. The second positive instance then reduces the possibilities to one, 
in the present case showing color to be irrelevant. 

If the correct concept is small circle, six of the eight possible instances 
will be negative. It can be shown that five of these six negative instances 
are required to eliminate all hypotheses except the correct one. Thus, 
if the subject behaved like an information-processing machine, he should 
learn the concept equally well after two positive instances and after five 
negative instances. The analysis, of course, can be extended to consider 
the combinations of positive and negative instances that should lead 
to the attainment of the concept. 

Concept Affalnmenf as a Funcfion of fhe Candif'ions of Infarmatian 

The basic advantages of this type of analysis are twofold. First, it 
becomes possible to specify and control the amount of information trans- 
mitted to the subject by any given succession of positive and negative 
instances. In many of the earlier studies, the conditions of concept attain- 
ment were difficult to describe with precision because the informational 
value of the instances presented to the subject was not known. It is now 
possible to chart the course of concept learning as a function of the 
amounts and patterns of information communicj^ted to the learner. 
Secondly, the information-processing model provides us with a norm 
for the evaluation of the performance of the human learner. We can ask 
to whc*t extent he does as well as the machine, and under what condi- 
tions and in what ways he lags behind the machine. Thus, it becomes 
possible to identify some of the specific conditions which produce psycho- 
logical barriers to the processing of information and the attainment of 
concepts. Let us review some of the findings of experimental studies 
which have applied such informational analysis to concept attainment 
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Informational analysis has made it possible to provide a definite e 
answer to a question which has interested students of concept formation 
for a long time, viz., whether and to what extent negative instances- 
examples of what a concept is no/-— aid in the attainment of the solution. 
The results of early studies were ambiguous, since it was not known 
whether the positive and nega^ve instances provided equivalent amounts 
of information. Negative instances were found ineffective, but this may 
have been because they imparted less information or because the infor- 
mation conveyed by negative instances was difficult to assimilate and 
use. The critical experiment comparing the effectiveness of positive and 
negative instances with the amount of infoniiation exactly equated was 
performed by Hovland and Weiss. The results show clearly that a series 
of negative instances produces slower learning than does a series of 
positive instances. However, negative instances do produce some learn- 
ing. With a mixture of positive and negati\o instances the speed of 
learning is intermediate. The effej.iveiiess of negative examples increases 
when all the instances are presr.ued simultaneously rather than succes- 
sively, but positive instances remain more effective even with simulta- 
neous presentation. 

The results cannot be attributed to the fact that usually a larger 
number of negative than positive instances is required to convey equiva- 
lent amounts of information. It is possible to devise problems in which 
equal numbers of positive and negative instances are required to provide 
the information necessary for solution. In such a case positive instances 
still lead to faster attainment of the concept. It is only when positive 
instances are used tliat the critical differential responses mediating the 
identification of the concept occur in temporal contiguity with the rele- 
va it stimuli. If we assume that such contiguity facilitates the acquisition 
of the mediational responses just as it does other associations, the superi- 
ority of positive instances falls into place. It may not be amiss to draw 
a parallel to the asymmetry between the effects of rewards and punish- 
ments. The conditions of training under which the subject learnr what to 
do are more effective than those under which he learns what not to do. 

A number of investigators, notably Archer and Bourne, are currently 
engaged in a systematic study of the quantitative relationships between 
the amounts and patterns of information communicated to the subject 
and the speed of concept attainment. Some major conclusions are. 

"For example, E. J Arder, L. E. Bourne, Jr. and F. G. Brown, "Concept 
Identification as a Funcbon of Irrelevant Information and Instructions/' Journal of 
Exprrimental Psychology 49: 153-64, 1955; L. E. Bourne, Jr. and R B. Pendleton, 
"Concept Identification as a Function of Completeness and Probability of Informa- 
tion Feedback," Journal of Experimental Psychology 56. 413-20, 1958; L. E. Bourne, 
Jr. and R. C. HayKood, "The Role of SMmnlus Redundancy in Concept Identification," 
Journal of Experimental Psychology 58. 232-38, 1959 
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1 The greater the amount of rc*le\aiit information required for 
solution, the slower is the acqiusition of concepts. For example, the 
larger the number of dimensions that arc rcle\ant to the definition of a 
concept, the more slowlv is the concept attainc^d. These findings are fullv 
consistent with the amount-difficulty relationship which holds in the 
learning of verbal materials difliculty-pcr-iteni mcreases directly as a 
function of the amount of material to he Ictirned. As the amount of 
material to be learn(»d and recalled increases, so do the opportunities 
for interference among the units of the task 

2 The greater the amount of irn^lexMiit information, e.g., the larger 
the number of irrelevant dimensions along which both positive and 
negative instances \ary, the lower is the identification of concepts. Irrele- 
vant dimensions add to the informati(jnal load which the subject must 
process and enhance the opportunities for interference. 

3. While the use of redundant (i.e., correlated) dimensions does 
not increase the amount of information, it increases tho efficiency of 
concept formation when the redund^mt information is rele\ant. Thus, 
it is easier to attain the concept, small « irr/e, in an example like the one 
given above, if all small figures are pre*^'?nted in a black frame whereas 
all large figures are presented in a white frame. The color of tlie frame 
IS a redundant dimension since it correlates perfectly with si/e, but it 
facilitates the identificaticjn of positive instances. By the same token, the 
addition of redundant dimensions is detrimental when the information 
tliey convey is irrelevant. The findings point to the role of perceptual 
fact(jrs in concept learning since redundancy may be assumed to enhance 
the perceptual saliency of the relevant or irrelevant dimensions. 

4. The specific conditions of "feedback" (information about the 
correctness of response to each instance) are important, as we would, 
indeed, expect on the basis of our discussion of after-effects. First, the 
longer the delay in the feedback, the slower is the progress to solution. 
The results here are more substantial and clear-cut than those obtained 
in otlier situations in wliich the delay of rewards and punishments has 
been manipulated with human subjects. Secondly, the more complete 
the feedback, the faster is concept attainment. Thus, the subject will 
progress more rapidly if each of his responses is followed by full correc- 
tion, i.e., identification of the appropriate choice, than If he is merely 
told whether he was riglit or wrong. Finally, tlie more frecjuently such 
feedback is given the more rapid will be the rate of concept attainment. 
Here again the results are consistent with general principles of reinforce- 
ment. The specific conditions of feedback assume increasing importance 
as the complexity of the task bcvomes greater, i.e , as more relevant and 
irrele\ant information must be discriminated and assimilated. 
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As our TQvkw lias sliown. tlic conditions of concept formation can 
he attacked expcriiiieiitally trom more tli.m one tlieoretieal point of view 
\\V liave considered two siul. approaclies. and there are otiiers beyond 
tlio scO])e of tins paper. It is to he hoped that as these approaches dc- 
\elop, they will also coiueii^e on a common analytic Iangiia<4e A real 
promise of such coineri^ence is, indeed, found in some of the most recent 
mathematical im)dels ot concept formation which combine anahtie 
constni,;ts of stmuihis-response theor\ and inlormation theory. 
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Psychological Forces 



Psychological Research 
and Classroom Learning 



Herbert Klausmeier 



Many psychologists have been and arc interested in the process of 
learning. Psychological scientists concerned with learning have tried to 
understand how learning occurs, and some have tried to predict and con- 
trol the course of learning. As in other sciences, the aim is to arrive at a 
relatively small number of laws or principles which clarify the nature of 
learning. 

The Unit of Behavior To Be Studied 

In general, learning tlieorists with S-R and S-O-R preferences have 
experimented in laboratories, using lower forms of animals as subjects. 
This they have done in order to secure the necessary control over a large 
number of variables connected with the stimnhis, response, organism, and 
experimental arrangements. Such theorists as Watson, Thomdike, Guthrie, 
and Skiimer, who have used animal subjects, and other experimental 
psycholo.^ists who have worked with eyelid conditioning in human sub- 
jects have accepted the stimulus-response connection or some variant 
of it as the unit of behavior from which to infer learning processes. 
In general, these psychologists describe learning in atomistic and 
mechanistic terms (Hilgard, 1956). 

Cognitive theorists Tolman and Lewin, the pragmatist Dewey, 
organismic psychologists Perkins and W heeler, dynamic theorist Freud, 
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and phenomenological theorists Combs and Snygg have not accepted fully 
the reflex arc or a variant of it as a satisfactory behavior unit. The cogni- 
tive theorists deny that conditioning or mechanical association of stimulus 
and response is applicable to most forms of human behavior. Instead, 
they stress perception, ideation, thinking, and the organizing and re- 
organizmg of experience, which occur in the central nervous system 
between perception and subsequent actions or responses. Unfortunately, 
they have not specified clearly what an appropriate unit of behavior is, 
except that it is a whole of some sort which encompasses a larger segment 
of behavior than an association between a specific stimulus and specific 
response. 

Up to the present time there is more disagreement and theorizing 
among psychologists than there is substantive information about the 
proper unit of behavior by which to study learning processes. And educa- 
tion seems similarly to swing back and forth from consideration of the 
whole child to mastery of isolated segments of organized subject matter. 
At present, the most appropriate unit of behavior for studying learning is 
not only of theoretical interest but of highest practical importance for 
education, especially with the coming of TV instruction, teaching ma- 
chines, programmed textbooks, and electronic laboratories in foreign 
languages. 

A resolution of the molecular-molar controversy about the unit of 
behavior has been proposed recently. Miller, et al (1960), give a clear 
statement of why neither the molecular nor molar unit of behavior is 
appropriate to the study of human learning in all its forms and outcomes. 
These authors propose that since we now have electronic computers to 
handle data, we can look at wholes and parts simultaneously, that the 
nature of an appropriate unit of behavior should not depend unon a 
psychologist's or educator's preference but upon analysis of the large 
amount of information which is needed to describe human behavior 
and learning as represented in such a seemingly simple behavioral se- 
quence as driving a nail into wood until the head is flush with the surface. 
Instead of treating the entire job of driving the nail into the wood as an 
additive series of simple connections between stimuli and responses, or 
as one total act which is more than the sum of its parts and therefore 
cannot be analyzed according to parts, they propose a hierarchical 
sequence. The individual prior to hammering perceives what the total 
task is, uses his perceptions of the total task in initiating his first striking 
movements, guides subsequent actions by his total perceptions as ham- 
mering the nail progresses, eventually decides when the nail head is flush 
with the surface of the wood, and then stops the activity. 

These proposals of Miller, Galanter and Pribram are fruitful for 
drawing inferences about how learning proceeds and how learning proc- 
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esses of pupils might be in\ Jed elUciently in school and are more fruitful 
than arc the proposals of any single association. cogniti\e» phenomenolot!;!- 
cal, or dynamic psycholot^ist. Though these proposals are interesting, the\ 
deal with methodological and theoretical prol)leins rather than providing 
factual information about efficient learnnig Therefore, \\c must vci 
survey a large mass of rescareb on learning, conducted by [x^rsons repre- 
senting many different viewpoints, m order to arrive at fairlv direct 
principles, applicable to human learning in school settings. 

Inadequacy of Present Research 

Ivxhaustive studv* of primary research (Annual Review of Psychol- 
ogy) shows that we do not yet have a concise, generally agreed upon 
description of the learning process, applical)le to all tv pes of learning 
outcomes in human beings at all age levels and other characteristics in 
all sil'iations. There are at least seven groups of variahlc^s that must l)e 
considered by the n'searcher who wishes to manage situations to pro- 
duce efficient pupil learning. Briefly, these scwen groups of variables are: 
(a) characteristics of the learner such as mental development and intellec- 
tual abilities, physical development and psychomotor abilities, and level 
of social-emotional development, (b) characteristics of the teacher; (c) 
the amount and kind of interactions between teacher and pupils and 
among pupils; (d) the characteristics of the learners as a group, such as 
size of the group, cohesiveness of the group, and attitudes; (e) the 
physical characteristics of the s';tting such as space, supplies, instruc- 
tional materials and equipment; (f) outside forces acting upon the 
teacher and learners; and (g) the nature of the learning task itself 
(Klausmeier, 1961). Inferences about the learning process may vary 
among experimenters, because of differences among the experiments re- 
garding any of these variables. 

Despite the inadequacy of research which deals with all these 
variables systematically, consider some representative research concern- 
ing retention, transfer, reinforcement* and practice; and then examine 
what this means for instruction in school, particularly in connection 
with two recent innovations — T\' and teaching machines. 

Retention 

An outcome may be said to hav been acquired when first incorporated 
in the learner's behavior pattern; for example, when a child demonstrates 
the correct spelling of a word. If at a later time the chikl correctly spells 
the same word or solves the same problem, we say that he has remem- 
bered or retained what he has acquired. And transfer of learning occurs 
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when whatever is learned in one situation is used in a new or different 
situation. Thus, the relationship among acquisition, retention, and transfer 
is fairly direct; nothing can be transferred unless it is remembered and 
nothing can be remembered unless it is learned in the first place. 

But research is contradictory about explanations of retention, mainly 
because of differences in the type of material used in the experiments 
and in how well the -naterial was acquired during the original learning. 
Ebbinghaus originalK* showed a large loss in ret<*iitioii during the first 
24 hours. Strong (1913) also demonstrated a near SO percent loss during 
the first 24 hours afl'?r learning. These experimenters, as many others, 
used nonsense syllabi -s which did not ha\'e iniierent meaning for their 
subjects. 

Many experiments have been done in order to find means for improv- 
ing retention of meaningless material Krueger (1929), using nonsense 
syllables, showed that when the same amount of Inne was subsequently 
given to overlearning or repeated learning, as had been used in the 
original leaniiug, ioss was only alxnit 55 percent after 1 day; when half 
the amount of original learning time was used for overlearning, the loss 
was about 64 percent after 1 day. Cain and Willey (1939) found that 
distributed practice on nonsense syllables resulted in ^tiU' £5 percent 
loss after 1 day; whereas massed pratliee in one learning session resulted 
in about 55 percent loss. 

No one presently disputes the laets alnrnt tin* lorufttiii'j; of nonsense 
material by human subjects oi denies tlie need foi MNerle.irning through 
subsequent repetition and re\iew. Possil)ly Iciuiiii^ to spell correctly, to 
acquire \oeal)ulai\ in a fnicign lanmiauc*. to aetiniie s\in])ols in science 
and mathematics, and to learn some of the important factual material 
in social studies and other subjects does recjiure much repetition and 
review The teacher who expects children to aecjuire factual material 
that does not have much meaning should implement these principles, 
make the t riginal learning complete, continue to practice or overlearn 
soon after the material has been first acquired, and re\iew it periodically 
thereafter. These principles, as will be shown later are incorporated in 
teaching machines. 

But is meaningful material subject to the same degree; of forgetting as 
is nonsense material? The answer is clearly negiiti\*e, some behavioral 
episodes are experienced once and retained thereafter. Consider rvp- 
resentative research with meaningful material 

Newman (1939) demonstrated that 84 percent of the essential 
material from a story was recalled after S hours of sleep, whereas only 47 
percent of the nonessential material was recalled. After S lu)urs of activity 
following the 8 hours of sleep, 84 percent of the essential material was re- 
called but only 25 percent of the nonessential Cillihind (1918) likewise 



found his human subjects to recall about 85 percent of the observed ma- 
terial in a set of pictures 48 hours after the original learning MeKeachie 
and Solomon (1957) found students to answer 86 percent of the same 
items correctly from a general psychology exam after three months in an 
educational psychology exam, and 81 percent after seven months. 

Klausmeier and Feldhusen (1959) worked with three groups of chil- 
dren at a mean age of 127 months. One group of mentally retarded chil- 
dren had IQs of 56-81, another group had IQ's of 90-110, and the high 
group had IQ's of 120-146. In the first experiment we found out how well 
each child could count and then taught hiin to count a series of ten items. 
In the second experiment we found out how well each child could add and 
then taught him as meaningfully as possible 10 addition exercises at the 
next higher level of difi^cult>^ Thus, each child, regardless of IQ, learned to 
count or to add, using exercises of appropriate difficulty. The tasks to be 
learned were socially significant rather than nonsensical, and we tried 
to teach each child as meaningfully as possible. There was no significant 
difference among the three IQ groups in amount of recall at five minutes 
or six weeks after the original learning. Further, the recall, without 
practice or review by the children, was about 80 percent after 6 weeks 
(m the counting exercises and about 75 percent on the addition exercises. 
We concluded that to iacilitate retention the principal task of the special 
teachers of the mentally retarded, as well as of other teachers, was to 
make the original instruction for each child meaningful and thorough. 

Transfer of Learning 

The research on transfer of learning shows much the same pattern 
as that for retention, except that the researchers started to use meaningful 
material earlier in their transfer experiments. 

Judd (1908) demonstrated that the generalizations underlying specific 
facts and skills, rather than the specific facts and skills as such, transferred 
to new situations. His research received little attention for many years, 
as associationists such as Thorndikc and conditioning psychologists such 
as Watson dominated American psychology. Hendrickson and Shroeder 
(1941) replicated Judds 1908 experiment as best they could. They not 
only found that understanding the underlying principle improved transfer 
to new situations but that it also contributed to higher efficiency of the 
original learning. 

Birch and Rabinowitz ( 1951 ) showed clearly that when individuals 
learn a particular use of a tool in solving a problem, they will not depart 
from that use in a new situation, even though it is inappropriate. Rigidity 
in problem solving thus comes about as individuals achieve success with 
a particular method but do not analyze the method in relation to other 
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alternatives. One properly infers from this and similar studies of functional 
rigidity that people may be conditioned, through use of teaching machines 
and other procedures, to acquire a particular method of problem solving 
or of learning which produces negative rather than positive transfer to 
new situations. 

But material and methods of learning acquired with meaning do trans- 
fer to new situations. Klausmeier and Check (1961) in a series of 
follow-up experiments with the same groups of low, average, and high 
IQ children mentioned previously found no significant differences among 
the three groups in amount of transfer from the original problems to new 
problems after elapsed times of five minutes and of seven weeks. Using 
problems which required making change with money and also exercises 
in subtraction, we ga\c each child material suited to his present achieve- 
ment level, taught the principles underlying the processes with as much 
mctming as possible, and secured a high amount of transfer. 

In summar}*, positive transfer from one situation to others, including 
from in school to out of school, from one subject field to another, and 
from one grade level to another, can be facilitated best by making 
certain the learning task is meaningful and not too difficult, by emphasiz- 
ing the principles and methods of problem solving rather than specific 
procedures and correct solutions, and by giving help to the learner as 
needed. Given enough control over che child's environment, we can also 
condition him to use only a given method of attack and he will use this 
method in situations even though it hinders efficient learning. 

Reinforcement 

Reinforcement of the response that the experimenter wants the subject 
to learn is essential in all forms of conditioning. As the term, reinforce- 
ment, is now used in the literature, it includes both the idea of rewarding 
and confirming. Thus, when a child spells a word correctly and the teacher 
says "Right," the child may interpret the "Right" as a reward for spelling 
the word correctly or he may interpret it as a confirmation that his 
response was the right one. If the teacher does not tell the child that he 
has spelled the word correctly but he goes to the dictionary and finds he 
has, this originally was called confirmation but is also now called a 
reinforcement even though it is self-initiated. Similarly, a broad smile, a 
high grade, or a piece of candy given to the child may be designated a 
reinforcement or a confirmation of desired behavior. 

It is fully established that organisms over which the experimenter 
has considerable control can be conditioned throtigh proper schedules 
of reinforcement to make any responses of which they are capable to 
any stimuli they can discriminate. Humphreys (1939) and Grant, ai 
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il951), louiul tliat reinforcing e\er>' eyelid blink in human s'u!)jecrs led 
to better acqinsition of the desired response but that less than 100 percent 
reinforcement led to better maintenance of the desired response. Skinner 
(1955), after much experimentation with rats and pigeons, made a most 
positiNC case for reinforcement theory to he applied to education in 
school settings. 

At present, it is generally accepted that rewarding or reinforcing a 
desired response «has a tendency to increase the probability that tlie 
rewarded or reinforced response will be repeated subsequently in a similar 
situation. It is establislied equally well that punishing an incorrect 
response may not (lecrease the probability of repeating that response, 
for continuing the activity may be more attractive to the individual tlian 
the punishment is off(Misive to hini. Also the punished person may yet 
repeat the response, for he does not know what else to do because the 
punished respcmse is the only behavior he perceives as appropriate 

Practice and Repetition 

Of the vast amount of experimentation done in connection with the 
management of practice, most of it has been S-R oriented, using factual 
type material, or else it has been done in the area of psychomotor activi- 
ties. Tliough there is yet much disagreement about the management of , 
practice in the learning of skills, there are four principles which appear 
applicable to a variety of skills, verbal as well as psychomotor, and to 
human beings reprc^senting a broad range of physical and intellectual 
characteristics. The four principles are: guide responses carefully in 
the early stages of skill development, provide appropriate practice tasks, 
distribute rather than mass practice, and provide the learner knowledge of 
results. 

Early Guidance 

The importance of lielping the student h'arn the skill, rather than let- 
ting him learn as best hv can independently by trial and error, was demon- 
strated in a physical education class. Davies (1945) divided an archery 
class of college women into an experimental and a control group. The 
experimental group was taught an accepted technique of shooting a bow 
and arrow and was referred to as the tuition group. The experimenter 
gave the tuition group members tlie verbal instructions that she thought 
necessary for thein to understand the nature of the skill and to become 
proficient in it. TIk* women in the control group were given only the 
necessary equipment, minimum safety instructions, and thereafter pro- 
ceeded on their own. Both groups met for 18 class sessions during a three- 
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month period At the end of the semester the tuition group performed 
better than the control ^roiip Difterenees fa\orinu tlie tint'on uroup 
were apparent early in the semester and became greater as piaitue 
progressed The eniitrol group tended to acquire an inc'fFicieiit method 
antl to stay \Mth that method during successuc class periods even though 
the progress ot the group \s»is poor. 

Davies concluded that ni at hvist three \\a\s the teacher aids the 
learner to varv and mipio\e his Karnui^^ luhavior 1)\ directing the 
learner*s attention to^ ni(»ie achuiiiatc^ tv chnupies tnan l!K)se he ha^ 
acquired and has hei^n emplo\ inu, 1)\ [)roin()tiiig the giowlh of intellectual 
insight on the part of the leainer into the factors related to his success; 
and by gi\ing him a feehiei; ot s{*cuiil\ and confidence in relinquishing 
a familiar mode ot beha\ior aiul seeking one that is better. These three 
conclusions ot Davii^s suggest (juite adecjuatelv the purpose of providing 
early guidance. 

Appropriate Practice Tasks 

Providing appropriate practice tasks for the development of skills is 
yet debated, and properly so, for we do not agree upon tbe nature of 
wholes and parts. \ practice task is not appropriate unless the unit 
of behavior practiced is the one that results m most efficjent aeqnisition 
of the skill. 

Part of the disagreement originates in that a whole skill for a begmner 
is a part skill for a more skilled performer, or \iee versa Another difficulty 
lies in the organization of the within-tasks m many L'ames and sports. 
For e.xample, what is the toted task in pla\ ing baseball'-* Is the total task 
that of hitting, running, catching, and other skills'^ Is batting a separate 
whole skill or should it be further broken up into a number of smaller 
parts which in turn might be called \n holes? 

One way to look at the whole-part arrangement is in terms of the 
organization of the activity itself Some activities arc closely knit; others 
are loosely organized. Di\ing is a eloselv knit skill, ."hereas football and 
baseball are loosely orgam/ed aggiegations of skills, each of which must 
receive concentrated practice. Though a final definition of wholes and 
parts cannot be clearly delimited for all skills, three of nianv studies 
which suggest the importance ol b(*ginning practice on the whole 
activity are now examined. 

Knapp and Dixon (1952) used three groups of iini\ersily senior males 
to test three conditions of practice m juuglmg three balls One group 
practiced using the thiee balls from the start, the whoh^ method. A* 
second group practiced according to a prescnbed pn)ce(lure of progres- 
sive part-whole method: first, one ball was Tis(»d until it could he caught. 
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then two balls until ])oth could be caught, and then three balls. The thi.d 
group used one, two, or three balls at any time during practice, as the 
members chose. The wliole method proved definitely superior to the 
rigidly scheduled part-whole method, with about a 20 percent saving in 
time needed to reach the criterion of one hundred consecutive catches. 
The whole method also yulded S(jniewhat better results than did the 
free-choice part- whole method, 

McGuigan and M.icCiisIm ( 1955 ) investigated whole and progressive- 
part methods in rifl'j marksmanship. The subjects were infantry trainees 
in army basic training. In the part method, practice was divided into 
seven components of firing, and the general procedure was to practice 
the first subtask, then the second, and then combine the first with the 
second. The third subtask was practiced next and was then combined 
with the first and second, and so on until, eventually, the seventh was 
combined with the fiist six. In the \\hole method, the subjects first 
watched a half-hour demonstration of the entire sequence of seven 
movements, from assuming a well-defined posture for firing to actually 
squeezmg the trigger. Thereafter, this group practiced the total sequence 
in each of 28 practice periods, with In^s^- iction given on the subt^^jks as 
well as on the whole sequence duri ig each practice period. The first group, 
using the progressive part-whole lethod, did not get to the seventh step — 
actually firing — until the twenty-fifth ^v:i.ctice period, having s >ent the 
first 24 periods on the six parts leadmg np to actual filing. For trainees 
with IQ s 100 and above, the whole method was far superior to the pa'^i. 
method. For trainees with IQ s 99 and below, only a small difference was 
found between the two methods. 

Woodworth and Schlosberg (1954) give an excellent review of experi- 
ments completed from 1890 to 1952 in connection with learning to receive 
International Morse Code. In World War II there was much opportunity, 
as well as great need, to try o't*^ efficient methods of teaching Morse Code. 
Among several features that v/ere finally incorporated into the military 
teaching procedures, four are appropriate to the present discussion of 
skill learning: prompt reinforcement of the correct response, the whole 
method of teaching, a standard-speed presentation of signals, and distrib- 
uted practice. In the whole method all 36 symbols of the code — 26 letters 
and 10 digits — were ihc. Juced to the learners in the first pi ctice session. 
This method contrasted sharply with previous ones wherein early instrucs 
tion was devoted to lengthy practice on separate symbols (similar to the 
progressive part-whole method in rifle firing just mentioned). The 
following dramatic results were achieved: 

Students spent 8 weeks at code school. Normally, they practiced code 
for 7 hours a day for the firsf 5 weeks, and devoted the last 3 weeks to other 
topics. Keller thought such massed practice might be wasteful, so he tried 
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spreading out the code instruction over the whole 8 weeks, devoting 4 hours 
daily to code, and the rest to othei topics It turned out tliat tlie 4-lioui gioup 
was as good as the usual 7-hour group at the end of 5 weeks, despite the 
shorter hours of piaitiee Of cour**^' they stdl had 3 nioie weeks to prattiee 
code, for they liad been taking up their othei topics aloug with the code, 
they ended up markedly superior to the massed gioup (Woodwoitli and 
Schlosberg, 1954, p. 812). 

It is unfortunate that funds are not available to do research in schools 
as was done in military settings. We might conic to a resolution of tlic 
proper unit in early instniction in reading — letters, words^ or phrases, 
and in swimming, total swnnniing or leg and arm niovenicnts, and also in 
other fields such as shorthand, vocal music, and instrumental music 

Distributed Practice 

Let us examine some representative research related to the 1 en nth 
and spacing of practice sessions. 

Knapp rnd Dixon ( 1950) studied the eifcct of two different distribu- 
tions of practice on efficiency in learning to juggle three balls. The 
experimental and control groups wc^re male seniors with majors or minors 
in physical education. Both groups used the whole method. The 
distributed-practice group used five minutes in active practice daily, the 
massed-practice gioup used 15 minutes on alternate day.s In{h\'i{luals 
m each group practiced until they could catch 100 balls consecutively 
without dropping one. The distributed practice yielded much better 
results: 70 minutes were used by the distributcd-practice group, whereas 
126 minutes were used bv the massed-praetiee group to reach the Scune 
level of skill. One minute of practice in the 5-minute daily arrangement 
proved as effective as 1.80 minutes in the 15-minute, alternate-day 
arrangement. Though this was the case, fewer 15-minute tlan 5-minute 
practice sessions were required to achieve the criterion of 100 catches 
without error. 

Using a rotor-pursuit task, Duncan (1951) ascertained the extent to 
which intervals of rest could be directly substituted for intervals of 
practice with no reduction in the final level of learning. The entire ex- 
perimental session took only 20 minutes, divided as follow^s: 5 minutes 
prerest practice, IC minutes lest, and 5 minutes postrest practice. During 
the 5-minute prerest period, two of the groups worked under distributed 
practice conditions with 10 seconds practice, 20 seconds rest, 30 seconds 
practice, and so on. The other groups worked under massed practice 
with continuous practice for 5 minutes at the beginning and at the end 
of the 20-minute session and 10 miiiutes of rest between. The distributed 
practice was so arranged that the two groups receiving it practiced only 
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oiu'-tlnrd as miicli as dn\ the inassrd praclict* i^roup In llic last 5 minutes, 
one of llie original clislnl)iitecl-piactia* moups was m\en niasst'd pr<iclice 
and one of tlie niassed-practicf poups u'eeutd castiil)iited praclict* At 
the end of the first 5 minutes of pr ;ctice, llie dislrilMited-piaclice groups 
were performing heller. e\en tliougli llicy liad only one-Miird as much 
aclual praclice tnne Al the end 'A ihe lO-mnuite resl session, the 
dislribuled-praetiee groups were the same, however, llie one which ihen 
received dislrihutf^d pratliee performed sigmfieanlly helter than did ihe 
niassed-practiee group Although ihis entire experiment was conducted 
within a time period oi 20 uunules it poses significant questions about 
the proper spacing of aetne practice and rest in many school learning 
actuities such as handwriting, typewrituig, and instrumental music 

Teachers in junioi and senior hiuh sehools usualK hj\e no control 
o\er the Icnutli of class penods Thev work w seluK)ls where das'^ 
periods in all sul)]{H't fi^-lds are of fhe same .tgth usually from 45 
to 75 pimutes 111 au\ Mihject m whieli skills are part ot the desired out- 
come tlw should lais*' (ju' stuuis suth as these Within a class 
peiiod of this 1( imth what is the best arrangenu nt of aotue practice and 
lest for a begn.nmg class'-' Tor an ad\auc<Ml class^ Will the students 
acquire skill moie lapidK through aeti\e practice each dav of the 
week OI thiough acti\ c practice on alleinale (lavs? 

In tho eieinentaiy >t ool. teachers ha\e more opportunities to manipu- 
late time arrangements since elementary schools are not so completelv 
departmentah/ed as <ne junior and senior high schools. The elementary 
teacher has better <jpportunit\ to expeiiment with a variety of practice- 
rest arrangements. In the fourth grade, tor example, experimenting could 
ht iloiie to a^ceitaiii whether children learn to spell as efficiently with 
15 minutes of active practice on alternate days as w.th 15 minutes daily. 
When cursive handwriting is introduced, a test could be made to find 
whether 20 minutes of practice in four 5-mmute sessions during the school 
day would achie\e the same or better results than 20 nnnutes at one time 
during the school day. Most teaeheis suTipK accept tlie arrangement that 
someone^ without evidence that it is the best one. has previously set up 

Knowledge of Results and Overcoming Errors 

Providing the learner knowledge of results and helping hiin lo learn 
how to overcome errors is probably the most difficult task experienced 
by teachers in a group situation. Yet this principle, if carried out well 
would proba' V incriMSc* learning e(ficienc\' markedly in most school situ- 
ations. Deese (1958) presents an excellent summary of the research 
establishing this principle in connection with skill learning. 

Tiedemanii (19t8) working with 10o5 fifth-grad(» children, arrang-d 
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.1 silu.itioii wIuTcIn tcstinii and rcvicwiiiL: wrio .Kcoinplislicd snniill.iiK'- 
oiisly Willi prcirianf^od groups of tinldun at iiitcnals of I dav, 14 da\s. 
i!8 (lays, and (i) da\s. Best results were ohtamcd wlun tlic rc\ic\v and 
kn()\\h*d<;c of results were .i;i\cn 1 d«iy attei learrnni^ ratlier tliaii later 
Hut ecjually nnpoitant, niconect or erroneous responses tliat were not 
corrected persisted, it tlic pupils inad(^ errois wliieh were not corrected 
tliey tended to accept and retain the errors as correct. 

Tlie discussion tliu.s fai lias sliown that many of the difficulties en- 
countered in rcsearcli on harnmi; lia\e resulted from three main sources 
First, learnmi; theorists ha\e failed to find an appropriate unit of I)eIia\ior 
from which to infer Icainini; processes in luiinan hemi^s, Second, incoriect 
applications were made to human learning m i;roup situations from the 
early research on leamim;, S-R oriented and set in lahoratories with 
lower-form ammals. Third, coi^nitne and other orua.iismic theorists have 
not sul)m<tted their theoretical propositums to the comprchcusu e ex- 
perimentation needed in school situations. It is equally true that one or 
another ps\ cholo^ical conception ahout learning has been tried out :n 
the schools, also without controlled experimentation or other careful 
cwduation 

The preceding discussion has also estahlished these points; First, 
the nature of the material to l)c learned and the conditions under which 
it is learned markedly influence how well it is learned originally, how well 
It is retained, and how wel! it can be used in situations other than that in 
which it is learned. In general learning tasks which are of sij^nificant 
socicd \alue. which are properly s^raded in difficulty to the child's present 
achievement level, and which focus upon principles and meaninits are 
remembered and transfer better than docs material of low ineaningfulness 
acquired by rote memory. 

Teaching Machines and TV Inslruction 

Examine now some ideas about learninj^ incorporated in teaching 
machines and in TV instruction. Only the main points about each are 
discussed in order to compare the two media and to suggest needed 
lesearcb. 

Teaching machines, based on Skinnerian ideas of learning, incorpor- 
ate all of the following; First, introducing material to the student as an 
indi\idual in small bits or items, one at a time, second, having the student 
makv* successi\e responses to each item or bit; tbiid, reinforcing or con- 
firming each correct response immediately after it k made and giving the 
correct response if the student makes r^n error; fourth, repeating or seeding 
some of same items m successive programs to secure tbt proper amount of 
iVpctition, fifdi. using only material which is experienced through vision. 
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mainly in symbolic form; and sixth, requiring the responses to be made 
diiectly on the machine or closely related thereto, not in some situation 
removed from the machine (Gahinter, 1959). 

What kind of material can best be programmed for machine use? 
Factual information to which the student's responses can be judged as 
correct or incorrect; factual material which can be orsianized readily into 
suecessive programs on some basis such as difficultN' or structural relation- 
ships; factual material which can best be understood in symbols and 
which does not require familiarity with the referents for which the 
symbols stand; and factual material which is relatively self-contained in 
small units. Subject matter which is already being incorporated into 
machine programs is spelling, arithmetic, and grammar. The person who 
writes the programs in these fields organizes the material into small 
bits in successive programs and for each bit decides what the correct 
response is for the student to make. 

Overlooking many problems yet to be solved in producing appropri- 
ate programs, consider some other questions about teaching machines 
which need experimentation in schools (Kluismeicr and Lambert, 1961). 

1. How efficiently can such important outcomes of school learning 
as concepts, attitudes, values, study skills, and creativity be learned from 
machines? For example, can the ability to communicate orally in a foreign 
language, the ability to spell correctly, tlie ability to work well with 
others, the ability to identify and solve problems, be nurtured equally 
well with machines? 

2. Is machine instruction equally efficient with all age groups? For 
example, will first graders learn as well as high school seniors? 

3. How I'^Mg will students of any age respond with high motivation 
to machines? For example, if half of the total instructional program is 
incorporated in machines, will students use the machine without teacher 
forcing for 20 minutes? a day? a week? o month? a year? six years? 
12 years? Will students want to learn from machines throughout life, 
as many now from books and other printed material? 

4. Can a program of instruction ho arranged in the school system 
which encourages each student to pioccv^l at a rate appropriate for 
him, kindergarten through twelfth grade? Though tliis idea is aec(^pted 
by many at the verbal level, the writer is imawi^re of any school system 
that actually accomplishes it well. And there is no point in introducing 
machine instruction unless it is accepted in practice. Children can be 
denied the opportunity for using appropriate levels of programmed 
material, as, for example, many cf the more proficient sixth graders arc 
now being denied use of any of the required textl)ooks or other instruc- 
tional material used in the sevcntli grade. 
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5. What are the possibihties for transfer of machine-acquired 
responses to other situations? Research on rigidit\' and set in problem 
solving shows conclusively that when an individual experiences repeated 
success in solving problems with a certain method or instrument, he 
clings to that method or instrument even though it is inappropriate for 
solving new problems be cncounteis for which other methods and/or 
instruments are appropriate. Thus, through widespread and repeated use 
of rnatlnnes and the method of learning incorporated therein, students 
may become highly dependent upon someone else to decide for them 
what to learn, how, wli\*, when, and how well to learn it. This ^ ould lead 
to negative transfer to non-machine learnmg situations and to lack of 
sensitivity to problems, of originality, and of flexibility. Also on the nega^ 
tive side, with respect to transfer from machine learning, is the possibility 
that irany outcomes cannot be acquired with meaning; further, only 
verbal applications of new learning are usually presented in the teach- 
ing machine. Machine instruction encourages the learner to respond 
correctly or appropriately, as determined by the programmer. The better 
and more widespread the machine instruction, the more fully must the 
learner come to rely upon it as the most eflScient way for him to learn. 
The above questions are onl\* representative of the many that might 
be answered through research and for which we do not now have 
sufficiently accurate information. Now consider TV inUruction briefly 
in comparison with teaching machines. 

First, TV introduces the same material or lesson to many students 
simultaneously, thus not providing for differences among students; 
second, each student may respond to each bit of information presented, 
but there are not adrquate means uf inferring this and the TV teacher 
proceeds through the lesson without this knowledge; thiid, the TV 
teacher has no mean^ of reinforcing correct responses or correcting wrong 
responses immediately, fourth, the students' responses may be recorded 
and evaluated while -icwing the TV lesson but this is not the usual case. 
In the above respects, T\' iastruction has wer^knesses in comparison with 
the teaching machine in connection \v il, teaching factual material and 
some verbal skills. 

However, TV has at least four distinct advantages. First, the TV 
tea^5her can reach a large number of students simultaneously. New 
information not yet available in textbooks ui d-where can be brought 
to the students. Second, any subject matter in still life or in movement 
that is available to the TV camera and related soimd equipment can be 
transmi' u to the students, thus permitting the students simultaneously to 
see and h >ar. Further, the TV camera can record much information .lot 
available to the naked eye, either because it is too small to be seen, too 
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Ian;c-. loo distant, or is otherwise inaw^ssible Third, the T\* teacher is 
not so Hmited m ordering the rraterial in the presentation InstetuI of 
hnddnii^ small hits of information into a hirger pattern, the TV teaeher 
ean move in the opp(>site direction, thus the nature of the wholes tliat 
can he presented hy T\" is much more flexible than for teaehinu machines 
Fourth, the Y\ teacher can pro\ide stndents nioie reahslic e\amph*s of a 
\ariet\ of concepts, prohlem-solvnij^ processes, and skills {]u\\\ c»m he 
done with cnrrent machines. 

With these ad\anttiHes, we may examine briefly two snb)ect fields 
in which TV instruction is used in the elementary scliools — loreiun 
huiniiage and science. Why is foreii^n Kmnnas^e benin offered by TX'"* Is 
it because research has shown that pupils can learn to speak a foreiuii 
lanj^uat^c most efficiently in this manner? A well-prepared teacher in 
each elementary school buildini^, equipped with a good electronic labora- 
tory, mmht achieve much better results (Holton, ^1 al . 1961). \ well- 
prep a red teacher without the electronic laboratory might also achieve 
good results. Vet since we do not have enough well-prepared teachers, 
we use TV as the best present means of oflering the foreign language to 
large numbers of pupils. 

It is possible, too, that science is being tjugiit by T\' because ol 
lack of knowledge and skills in science on the part of many present clay 
elementarx' school teachers. The T\' te»icher kiKjws and presents more 
recent information witli better visualizations of scientific concepts and 
j)r()cesses than Ccm man\ of our present elementary teachers. W'hetbcr or 
not children of eleinentarx* school age learn science more efTiciently from 
a well-prepared classro(mi teacher who also has the * material and e(juip- 
meiit that the T\* teacher (h)es, has not been investigated carefully. 

These examples point to the need for research on many learning 
problems in school settings. Since many innovations arc being tried, t'lc 
research arrangements should be able to be managed without too in..cli 
difficul*/. For example, \.'ben a foreign language is ofTcred in a larger 
scliool system, at least three arrangements for tcMching it should be in- 
vestigated simnltaneorsly — TV teaelimg. a well-prepared teacher not 
usii g electnmic ecpiipment, and a well-prepared teacher using electronic 
eciiiipment \\c have no prior knowledge* or learning thcorx' on which to 
eliminate any of these three. Coneei\ably, a well-prepared teacher with 
electronic ccpiipment v/ill achie\e much b'^tter results than a T\' teacher. 

ConciusTon 

I am perhaps more skeptical than many persons in moving directly 
from tlicorotical statements about learnii»g i:rocesses to applications in 
school settings. Also, I probably put more emphasis thpn do many 
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learning theorists upon tlic characteristics of the learners, ')f the teacher, 
of the settini^, and the nature of the outcomes to be learned. I do not 
bclic\e that, at this moment, there us an\ one theory of learnini^ or of 
behavior that is applicable to all types of leariiing ontcomes with ail 
human beini^s Similariy, ! do not belie\e that there is anv one method 
of teaching or any teaehiiiL'; aid. siuh as T\*. ^uchln(^, progiammed 
textbooks, sound mo\ie films, or eieeiroiiie iaboiatoiies that \< equally 
appropriate to all snbjett matter fields \\ v ha\e much more to learn 
about these matters tlironi^h reseaieb \u the next few vears than is 
known up to the piesent tune Hiuner (1961) expresses a somewhat 
similar point of \iew\ 

In school settings. preference for research is ecntrolled experi- 
mentation to asceitain the Cfmditions mider which pupil learning proceeds 
most efficiently. In lahoratoi) settings with human subjects, my preference 
is to identify the ieaiinng-to-learn procedures used by human beings 
of varying age and other characteristics in acquiring a large number of 
different outcomes. If we could ascertain the latter, we would be better 
prepared than at present to make decisions about how to organi/e 
learning aetiMties in school, not only by TV or machines, but also by 
teachers, textbooks, and other means*. I feel a sense of urgency about 
these n,att(TS. 

Knowledge s accumulating at a \ery rapid rate. The need for persons 
with more knowledge and lngber-le\el skills is acute. We do not ba\e any 
but tile poorest estnn.ites of the top hniits of learning in In man beings. 
Both for the welfare of society and for the optimal mental and 
emotit)nal development of the individual, we cannot afFo-d to argue about 
learnmg phenomena associated with teaching and learning about which 
we are nncertaiii; we had better proceed as the natiiral scientists are 
douig — add to mankind's knowledge and skills through research. 
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Terminus 



Learning and the Learner: 
A Synthesis 



Walter B. Waetjen 



Each day, in tliousands of classrooms across the nation, teachers 
confront children with tasks which they must master. This mastering of 
ta^ks Pies under the banner of "learning " Learning may be defined as 
a change of Ixihavior resulting from stimuli originating within the individ- 
ual or from external stimuli acting upon him. It is considerably more 
difficult to state the exact nature of these stimuli and the specific wax- 
in which they have an impact upon learnmg. Nevertheless, this booklet 
has attempted to point up what some of these forces arc and the way 
in which they influence learning. Admittedly, the task has not been fully 
completed. 

Apparently, e\ery teacher has some idea of how learning proceeds 
and th(» factors that influence learning, no matter how inclusive, erroneous 
or valid such ideas may be. . example, a teacher nuist conceive of 
behavior as being modifiable, otherwise there would be no point in his 
attempting to teach. Yet how a teacher conceives of learning and the 
learner will determine the classroom behavior of that teacher. It will 
determine what the teacher does; and, in a real sense, will probably deter- 
mine what the learners will do. Almost immediately one might raise the 
obvious question. What should he the teachers views of the learner and 
learning? Tlie answer to the question could get lost in a welter of 
philosophical considerations. Without concerning ourselves with the 
philosophy of the matter at the moment, this booklet has taken an 
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iiiiiilitH |»nsili()n .ilH)iit the k'.iriK'r .uu\ Ins Umiiiiivz TIu* position Ikis 
\}m\ llul It'.irniiiu i* (Icpciidc it upon .md .mst-s troin [\\\cv nuiinr forces 
first, tlu' ptTson as a plj\sit.il Ix iiii;, srcoiid the scvial i^ioups to wIikIi 

>nv Ixloii^s .iikI tlii'-'i tlio ps\clK»lomt.il Diuani/.ition ol tlio k\niuT 

! lie p.i)i( rs i< fleet this oiieiit.itioii 

Kromn.iii Ims '^nei us mioniiatinii about tinldien as pli\si( al hem^s 
i)enne> and Stiodlheck Iia\e written of tlie s<^^ial groups tli.il opeiah* 
111 a diild's life, while Fosliiian and Khiusiiieier ha\e tohl ns Iiow ehi'h 
(hen's ps\-ehoh)iiiLal oruaiii/atioii is a (htcriniiiaiil ol hMriniii!; \s Fosh.iv 
wonhl put It, each of these peoph* has desenhed .ispi^cls ot leainnii; from 
lh(* special vantage point of his own drstii !ine. 

A Point of Viev/ 

In a less straii^htforw.ird \\a\, the papers h.ac descrd)ed a |iniiit of 
view ahniit learning; tfi/t should he made explicit That p<Mnt ol \'e\\ 
reeoi^ni/es that the physit.(i organism, the society and the ps\ cholo'^icd 
orgaiii/ation of a person art all detei inniants of leariniiu The slow, 
orderly nnfoldin^ of the oruaiiisni deteriniiies in larue nuMsnre tlu* tiniiii<i 
of the leariiins; tasks which the* omaiiisin is (apahle ol at anv nivi'ii 
moment. Kroi^mau has desc rihed this |iro( ess m detail IIowe\i*r. lie has 
pointed out how a cnltiir; e\aliiati(in is placed on phxsnal si/e. physical 
strength and early inatnration whith elicits certain resjionses from the 
society causing children to learn aliont themselves. T us the tzrowinu, 
behaving child has an impact t his social euviroimiciit .'tli is e\<dnati*d 
and reflected to the ^earner In the societN 

A s(Hond majf)r fonc iiilliieiiciiiu tfie de\elopiiient and learning of 
tlie individual is tliat of the social groups to which a person lieloni^s', 
Tiiese >^ronps include the faiuilv, dinrth, sclund, chissiooni i;ronp and 
the peer ^roup Y(^t. th( se are loosely defined a^rnis, as w itnessed by the 
fact that famihes are not alike. Not only do families Nalnc and believe 
differently, biii they express their \ alii(*s and beliefs dilfereiitlv to their 
cliildr'Mi. The important fact, however, is that all soci.il groups do take 
steps to commur'cate their beliefs to the youim Some of these steps 
are c(msciously t.iken. cxpluitK traiisinittc^d, while others are not so 
coiisciousK taken and are miplicit in the lielia\ H)r of the people who 
transmit them. The papeis hv Ociinev and Stroilthcck indicate that the 
s(H-ial i^niiips to which one belf)iii^s ser\ e three f mictions in tbe learnini^ 
of children. 

In the first iiistanc(\ thcNC Uronps determine the naturr of the tasks 
which the i^rowmi^ child shall accomplish. The tasks ma\ vary from 
expressions f)f pobten(*ss in knowing ones wax' around the community 
to masteriiij;; a body of content in a school Tbe i;ronp. hoxvex'cr, xvil! 
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«n^.^MI,i^ dvhur t.,sks l.a.iii.ms ,„ p.nl.lnus ^^l,ul, tlu- ,|„K1 ,nn^( 
'■'■"innsf.d.. 1... ,an h.m.ll.. ,n ..ppiopnat, ^^a^s 'I 1„. .,„„p .I.ms n„t 
uitl.clKm .,lt.l luMi,.^ siMipK ,l,.|n„,l iUr tasks ^Mtll ^^l■Hll in.ouUuui 
the cl'ikl N.nv ,m/*,.srs .stan,l,u,ls uj ru,ll,n<r noiinalK iii- 

cliHlc an .v^,' a( ^^^Kl. tl,,' task niiist I„. inas(,,,.,l Sti.,.ltlM,k t. lis (,l 
<--.ucl, in ^^l,ll■h M,„tlirts h,„M ,1,11, ,. nt sn,,a! u.,„ips cxp.Ht..! tl.c, 
•'llsiXiM- in Miast,, M .tain tasks a( .l,ll, ,,n( aii.s 11,,. tasks u,,,. t',, 
san.c. th.- ano «t n.astcu- d,ll.u,,t Tl„-,c nMiia.iis a.>.,th, ,l,n„ns.„„ t„ 
I'"' "'.pact .,1 s.„M■l^ tl,.. ,.„i,-„l„als I.m,,,,,,!: .,a„„ K tli.. ^^ a^ „, 
^^liK!l tl„. l,.a,n.., s ' ,u.l„„(, - .p,„„ls t,. his l.-an.,..- altcnpts l),,nH.^ 
makes it clcai that each !cai.,.., has ^a^o,,s auchciK. s ai„l tl„ sc amlici.ccs 
My u.,Hi„.. ^^a^s „l nllr.t,,,.. t„ t!„. h.a,.,,. th.- „.lat,^,. success 
f.iil""V that he has a,h,.■^.■,l S., h,.,„,n,.s .^Hl,,,t that the ph^sic■al 
n.-a>Ms,„ (the ..uhM.li.al 1 has s,,,,;,' ,.„pa,t >,p(,n h,s s.,. „ U ami h,s 
soci. U. „, u-Unu att,„,pts t.. .,„.;,i a,„l unc (h„vtnm t.. the Icarmnif 
ot the f)i nanism. 

Sm.ply t.. sa^ that the .n^anis,,, ali.ds ,ts s.,t,al ,n.>.M,n.t and 
llial ll... social .■..M.,„.>,„„t shapes the l,.a.n,nu "I th. i.Hl,.,(lnal >s not 
<'Mnn.^l.. \\v ha^,■ „„Mtf.l th,' l.at that <,nt „l this .nfrac t,^ p.o.css the 
n.dn.clnal cl.ines mnnuuiss. These nieann.-s mav be ahout „l,,ects 
n.stitntinns. natn.al phen.,ni.na. .,the, pe„pl,. .,„. \ s.^lf Th.'se ,n.-.n" 
"lUs are ,.,n,.rne„t m that ^^.tl, au nn,nlat,.,l .xpenn.ce then- ,s ^n-ater 
hkehh.md that th.-s,. n.eanwus ^^,li a,,s,. Ms,,, as l'„stnun and Klans.n, .,., 
md.cate thes,- in.Mnniu's aie not onh an indic ation ef ^^ hat has hrm 
irmnnl. hnt th. A str. .-h ,i,fl„,.nee ^^l,at shull hr !, aninl S„ tins ,s 
•I"- thnd major factor infln. n. n.u l. a, nn.u-tl„. an nninlat,.! nM anni-s 
^^lnch ton.-ther ce t.ite a p, ,s„n\ ps, eholo.^ual „■ .'an./at.oi, Th, " 
organization ans,- „t of th,' .nt.iaction of the oruanisin ^^,tl, ,ts social 
eiiMioniiieiit and licionies .i foice in itself. 

Th,- point ol Me^^ d,.scnh,.,l al,o^,■ ,s ie[lect,d in IV^ui,- 1 hi tins 
dra^M„-. .\ npns.nts th,- LiolouRal oi-anisin. -li" rep,es,.iits tlie 
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social environment in which the organism functions, and "C" represents 
the emergent psychological organization of the indiNithial The irrows 
emanating from each of the foregoni^ intheate the eOect that a gp-eii 
force has upon another of the forces influencing learning. 

Similarities 

Each of the preceding papers is directed trnvard examination of one 
of the three major forces that influence learnint;. Interestingly enough, 
not one of the papers was completely suecessful in confining itself to a 
discussion of one discipline. Conceivably, it is a hopeless undertaking 
even to try to confine nes self to a sinixlc discipline when considering 
such a complex activitv as learning. It has often l)een s«iid that man is 
an indivisible unitv — he responds "all of a piece. * It is not surprising, 
therefore, that some similtirities aie aj)paicnt m the papers presented 
in this booklet These similarun , may well represent p^ntial leads to a 
desci^rion of the learning behavior of man. The very fact that there 
has if en a recurrence of certain ideas, facts and meanings in the se\eral 
papers suggests that these recurrences should he made explicit. 

The modes of learning and relating to people tend to he consistent. 
In his paper, StreJtbeck writes of the situations in which a family had 
been given a problem situation for whicli the members IkuI to niak(* some 
decisions. During the course of woikiiig out the decisions, ()l)S(>i\ers 
recorded the nuinher of times eaeh faniiK iiuinber participated fi: a 
number of cases it wjs found that a i^i\en ni^niber of the fiir ilv spoke* 
65 percent of the time, .\ftcr Iumui; in!*iriued of this, he still speke 
64 percent of the time in the ii;rcap dccision-inaknm experience Ap- 
parently, one's way of relating to people is not appreciably influenced 
when one is given the facts about these ways f"^^ relating. In a somewhat 
similar vein, Kl.iusmeier points to the research which indicates that w hen 
individuals learned a prrticular \vay of solving a problem they did not 
depart from that use in a new situation e\en though the use was 
inappropriate. What this amount*^ to is rig di^y, or at least stability, in 
one's organization, tl* it cieates a resistant • to learning. IIowe\cr, we 
would hasten to add that it is not sugg( sted there is complete resistance 
to change and learning. 

Learning involves fhe relinquishing of old iiiodes of bchaiior as well 
as the acquisition of new modes. One w i\ tc view learning is that it 
causes the learner to switch iiom old. tih d and e<)nih)i table beluuior to 
behavior that is new and untried. This, too, may account for the "rc^- 
sistance" phenomen(m in le»n'ning. Klaiismeier cites Davies* study on 
learning of motor skills in archery, in winch it was concluded that a 
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teacher can help students learn new motor skills by directing the stu- 
dents' attention to more adequate techniques, by helping the learner 
to see the factors related to his success, and by giving him a feeling 
of confidence and security. Worthy of note is the fact that the learner 
receives specific help and instruction from the teacher so that acquisition 
of new modes is much clearer and relinquishing of old modes of behavior 
that much easier. 

The family studies by Strodtbock alhide to this same point in connee- 
tjou with subscribiutT to family norms. These *^tudies reveal that the hi^lu 
the rank of a child as a i^roup member m the family, the greater will be 
lus wilhucness to su})sciibe to the faiuilv's norms. 

In })oth of the cases mentioned hero, it is apparent that more than 
uistruction is needed in order to enable a person to learn. The teacher 
i:a\-e the areh.ry stu dents a feeling of confidence and seairity. The 
family had assigned a high rank to a child, making it easy for him to 
learn the family s standards of behavior. So, we have a corollary to the 
fact that learning something new involves relinquishing the old. The 
corollary is that acquisition of new modes and reUnquishin;r of old modes 
of bchaiior arc farihtated by warm, supportive human relationships. To 
add more support to this idea, one can point to the research cited by 
Postman having to do with the effect of rewards on learning. Rewards 
have the tendency of strengthening performance while punishments do 
not seem to have a commensurate weakening effect on performance. 

There is a "hcsf time for structure (growth) and function (learning) 
to occur. Almost immediately it becomes apparent that this alludes to 
the readiness concept whid so thoroughly pervades educational theory 
and practice. Krogman makes a strong point when he indicates that 
there arc propitious times when neuromuscular connections are made. 
These connections appear to be time-linked in the development of any 
individual, and, therefore, the learning to be mastered by the individual 
must be commensurate with the nature and complexity of those neuro- 
muscular connections. 

There can be little doubt that adults attempt to gauge the com- 
plexity of these neuromuscular connections and then impose certain 
tu>ks to be learned. How precise the timing must be is a matter of 
speculation. Strodtbeck cited th- research by Winterbottom in which 
parents from different ethnic groups varied with regard to the age at 
which they expected their children to master certain things, such as 
knowing their way around the city and making friends. Albeit the 
parents nia> he quite wiong in their expectations, it is nonetheless true 
that the readiness .oncept prevviled in tlie parents* thinking. As Denney 
would put it, the learncr^s "audvocc*' (hi.s parents) played a major role 
m the what, how, and when of learning. 
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TIi.it [\wrr IS ail t'\(pnsito relationship htlwccMi striicturt^ and func- 
tion Is liiulilmlitcd ni rostinan s (oninicnls ic^. ndnr^ the di \ clopnu'iil^i^ 
s(*(|iu'iici* Ml llio li'aiiuu'^ oi cntam foiicrpls It will In' rcxalb'd lli<it 
Postman icpoitcd losiMuh in wliieli it was nidiealcd that the Icainin^ 
of inanx coiucpls is dependent up(^n the use of hiir^naue sxinhols 
(ileaiK the use ot laiii^ua^e is dependent upon the inaluialion of the 
neixons sxsleni This has heen reco'^m/'d h\ ( (hiealois ovvv the vears. 
l)ut in a '^loss w a\ \o\\ we aie ehalleimed to ideiitifv those (oneeptual 
hMniin^s which .ne eonlm^eiit up(>ii the snh|e( I s hein'^ ahle to syiiihoh/<' 
at the \ eih.d h-\ el 

The learners sense of petsonal couitol of the ( n\ lummrnt ts tehited 
to Jiis IcdtiuULi. and niotimiuni l^'rliaps tlie woid "tontiol" could he 
iniseonstiiied to mean doimneeim^ lieh.uior ol tlie leainer Tlhit would 
he an unfoituuate mteipietation It is intended to (oii\e\ tlie meaning 
that peiscmal contiol ol the en\:ioniiient causes tlie leaiuer to peieeixe 
himself as one who is inoi" acti\e. latlu r than passnc. towaid his 
eii\ ironmeut One who has a hi'^h sense of peisonal eontiol o\ er his 
euMionment lias more of an nnpaet upon that enMioninent and to a 
lesser extent is passive toward it In his studM-s oi family interaction, 
Stiodtheek has found th.it if the earlv adoleseent has that t\ j')e of 
famik evpeiience in which he feels he m.ikes a re.il eonti ihution. then 
he IS well on the road to .i eaieer m which he eoncei\es of the external 
eiU'ironment as henii; lesponsixe to his efloits to achieve and learn 
A .somewhat similar note was sounded In' KioUinaiK lepoitin^ or the 
study conducted In Jones <iiid Bayh y These* m^csti^atoi s discovered 
thiit eaih maturers weie more domin int moie lesjionsne, jiro lucec! 
inoie class ofFieeis <in(l <ithletv*s. and took nioie m ituie social roles 
Again, it would seem tluit these early matn»eis peieened theinsehes as 
moreactne tow.ud then einiionineiit tli.m jxissive 

Khinsineier repoited i stucK having to do with retention in which SO 
percent jetention was achieved In* pupils ni addition eveieises when the 
arithmetic content Wiis api)ropriate to then le.uumg level and the 
instruction was thorough. It seems fan to assume tli.it when curiiciilum 
content is aj^piopnate to the learning level oi ehdclrcr it will geneiate 
ill tliein ii feeling ol personal eontiol over the material that is to he 
learned 

Another snmhiiitx' runs tliioiigli the papeis piesentecl in this hooklet. 
Ihnx'cxcr. tins sumlantx' is much more miplic it than explicit. Kaeh of 
die scveial foK gomg p»ipeis touclies upon seveial w<ixs in wliieh xanons 
i»ictors influence the le.irninu and inotiv.ition ot the students xv hci come 
into the el.issiooms. In oidei to h(^ sensitixe (o these f.ictors and to make 
some prcnision for them in designing appjopn.ite learning experiences, 
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the tcaclier is faced witli the pioMcMn of nuinhcrs. How iTi.tn\* students 
can a tcaduT tr.ich .iikI still li.t\r time to dc\cdoi) the* srnsiti\it\ needed 
to aid thein in their learnnii;.'^ It makes a ihtsoh feel nnpetc^nt to say 
so hut it IS appaient that a fii^nie cannot he i;i\<.*n 

On the other h.md. each of the pnvedin^ cUithors iinplicitK holds 
nut ananist Jin iic iiwups and anainst the blind W( ( haiiizafuni of trarhim: 
How can a teat her possiMv ascertain a \oun^ster\ biological maturation. 
Ins sense of personal control {)f the en\ironinent, the nature of Ins learmn^ 
au(hences. the le\el of conceptual ahility relati\e to laminate de\elop- 
nient, or the appropiiateness oi the m.iten.d to he learned il he is hur- 
di*ne{l with lar<4e nninheis ol childien m Ins classes^ Howexer. we would 
he (puck to .idd that if a teacher does not and will not attempt to disco\ei 
the iiuh\idual factois that mlhien(<* learninii. then ^hvrc is no reason 
why he should not ha\e lai i^e c lasses E\en with, a smaller class 
such a teacher would not ha\e a ia(ditatm<4 effect the learning of 
his pu[)ils. 

Klausincicr is particularly outspoken on the matter of niechani/ation 
of teaehniii;. Yet he does take an une(pii\ octil position on the matter The 
meic* fact of nsm<4 tele\ision or teaclnnii machines for iu'-tructional pur- 
poses dr)es not in itsell assuu* increase in lcarniii<4. \\'e ha\e \et lo 
determine whether tdl kinds of \ouimsters learn e(piall\ well when 
j)lacecl before a tele\ision s'*t or a tcachmu machine Therefore, as 
Klausmeier indicates, we are not justified in nsin^^ critain instructional 
dcMces with lan!;e i;ioups until we have \alicl information re^archni; 
the learning of those who are (onfronted with the dcMccs. 

On Furthering Curriculum Research 

The Si\th (airncnlum Heseaicii bistitute had as its m.i)or oh)ec- 
ti\e the fuitherinu ot curiiculum r(»search. so it is not at all beside th(» 
point to pause .md consider what has hern sm!;^ested that mi'^ut he taken 
mto account by the curriculum researcher. 

Actually, m the innnechatcK' precedint; section theic mi<4ht Imvc 
been added two more of the similarities or recnrrmt; themes which 
emerged in the papeis of the scholars. One of these was the admonition 
that tvr luttst comtnit otttscltrs to more rrsiarch mid better instttimrntd' 
tioti A decade at;o this siii^i^cstion would ha\c fallen on relatiwly deaf 
ears, since curriculum reseaich wa^ then \cry much of a .ste]K'hilcl in our 
prof(»ssi(Mial acti\ities Such, howewr, is not the case today. We have 
a w ell-inform(*cl professional uronp who aie eauer to have research 
undertaken. There aie. of course, stuinblnm blocks in our wa»" One 
of these is that we lu'\e too fc*w people able to conduct the resc\uch 
lUinning a close second as a deteiient is that too little time is ])ro\ided 
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for research acti\it\* since it is often true that the research person carries a 
hca\y Inirdcn of rcspoiisibilitx in addition to the reseaich function Often 
the "otl)cr" rcsponiibilities are those which demand iinniediatt* attci^tion 
and, so, the re.searcli is postponed. Of course, there is alwavs the linnl.'- 
tion of funds, hut tliis has been offset soinewluit bv the a\.i.Iabihtv of 
federal research funds. 

A second similarity runnmt; throu^li the comments and writings of 
our scholars has to do with what was bein^ researched. RcscarcJi calls 
for a careful specification of tJic unit of Jwhatior or phenomenon heirni 
invcstiiiated. We would do well to recall the stateinent used hv Foshav 
in describing the characteristics of a discipline. One of those harae- 
teristies had to do with the bases on which truth is established within 
a discipline. Each of the papers presented here has made a rather careful 
description of the exact phenomenon that was being investii^ated; and, 
at least to this extent, the criterion for a discipline has been met. Cur- 
riculum researcli is sometimes found wanting in this regard. Perhaps we 
might even say thit- c.l ^cation, in this respect, is found wanting. For 
example, it is not uncommon to find curriculum research which centers 
around "learning to read." To the present writer, 'learning to read*' is 
so comprehensive and all-inclusive an activity that no single unit of 
behavior has actually been identified. If learning to read in our research 
is the ability to call words* then we should say so. On the other hand, 
if learning to read in our research is precision in pronouncing words, 
or the meaning one deri\es from a written passage, or the voungster's 
abiHt\' to indicate that a certain sound is represented bv a certain 
printed letter, tlien we should be equally specific. Perhaps the examples 
chosen are unfortunate, but the fact remains that we can do a bctt( r 
job in curriculum research of specifying the exact behavior that is 
being investigated In so doing, not only will our research be of better 
quality, but we will have taken (me more step toward becoining a 
discipline. 

As one reads tlie papers presented in earlier sections of this booklet 
he is tempted to speculate about possible problems for eurnenhini 
research, field exploration and experimentation. A multitude; of these 
research problems are available in the information given earlier in 
this publication. One cannot hope to indicate all of those; perhaps one 
should not even attempt to do so. for the curriculum researcher will 
identify tho.se problems which are particularly relevant to his situation 
Therefore, the ix'ginning point for one curriculum researcher is difFcreiit 
from that for another 

How can wc develop in children a greater sense of personal control 
over their environment? Conceivably, there are children in classrooms 
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who are entirely adequate to loam in an inteUeetual sense, but have low 
regard for their ability to coTitrol their en\ironnient. These .ire students 
who are passive toward their world when, indeed, learning demands 
that the learner be active toward his world. There is little reason to 
believe that such a youngster's sense of control over his environment will 
be changed by a teacher who becomes sterner in expecting the youngster 
to learn the same subject matter. As a matter of fact, such an approach 
could make the situation worse. 

\\'ithout becoming a clinician, a teacher, it appc.irs. could help a 
student to attain a better view of the control he exerts over liis environ- 
ment. The object of this research would be to build into eliildren tlie 
view of themselves as active agents in the learning endeavor by provid- 
ing a physical euNironment (curriculum) upon which they could have 
some ob.servable impact. The curriculum content and instructional 
material presented to these youngsters would need to 1 e exquisitely 
geared to the next level of diflBculty above which they are functioning 
in order that they would perceive the acti\ it>' as one which they arc 
able to deal with adequately. 

Wliat dors "readiness'' mean when applied to specific Icarniw^ fasks? 
A major assumption underlying curriculum development is that there 
is a sequence to learning experiences which in large measure is deter- 
mined by the readiness of the learner. The temptation is to extend the 
concept of readiness to the point where it becomes meaningless, xs it 
accurate to a.sk whether children are "ready for first grade," "ready for 
junior high scliool," or "ready for small group work"? From the material 
presented by Krogman, it appears that we should examine the specific, 
even minute, learning tasks that must be mastered in first grade, or 
junior high school, or in small group work in order to use the readiness 
concept realistically. To go back to an idea f ^pressed earlier in this sec- 
tion, we would profit by specifying the unit of behavior (the learning 
task) for which a certain kind of readiness is prerequisite. 

Of course we know tiiat one general guide to pupil readiness .s 
knowledge of the typical or average behavior at a given level of develop- 
ment. The difficulty is that it leads us to gcnerali/.e from cases which are 
not typical to a given level of development. Our need, therefore, is to 
develop techniques by which we can ascertain whether individual pupils 
are, indeed, ready for that which they must learn. 

I low can wc ascertain children s modes of learning and the ap- 
propriateness of these modes to specific situations? It seems entirely 
probable that children run counter to our commonly held notion that 
learning proceeds the same for all. There is some evidence that children 
choose different roads to learning and» potentially, each of these roads 
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Is u> II mI itn the ni(li\ uIimI \\ t ' \iA\i u* i A l» » n^id/i <nn s« U > t< > t ij» 
<hii«i(;il \\j\s Ml \\Im(Ii I liiltin II I'lui^ tlit ii iiK nt.il j)H'i(ss<s ti» Im .jI 
nil thr rii.itt 1 i.il tli.it IS to I M |( .11 ij(-(L 1(1] ii< < K i« s w r ]).. \ t- .ii liu< <1 tii' 
iiiciifs ol p.iit-to-w linic \\n(»l< t> i [)ut h.iiu i.'4. hut imw ut* imist 

ImmI out wiMtlicr iiMxIrs ol ir.iitmi'^ .ni so iih IimcIimI ,is ti) iiLtk<' oui 

ioMlKT .ittclllpts .it m in I .th/lll'4 Hl \ .jIkI l>lit < \ < II it \*. < U < P to (llM o\ » I 

tli.tt !ii(!i\ idn.ils do ii.tNc iimiiU iiiiMjiK pM'(i< > oi ](miii!ii<4 titi'ir is .m- 
otin i st( p tli.it iiiiist !)(• t.ikui Klansmciri itrd iis lo tins st< p ulicii 
itr U poitcd tlt.it jluillK 111 onr ( \pri iiiiciit IM<4 louiid .1 nil tliod < >) 

*<MI Miir^ ( ill t ti\ r MI <Mic Mtii.itioh ti iid« d to titili/c tli.it s,ii;h' im tliod 
of I( Ml 1111111 111 Mtll.ltioiis 111 \\ IlK II it w .IS ili.ippiO{)l i.itr I Im I r \\ .is .i 
iiittrkt'd ii':idit\ 111 tluir Ixli.r.ioi in tins ii .p< i t Wr would w .iiit to 
dctfTiiiiiM . tli(-ii ulirtiicr OI not tlir mode ol Icimiii^ < iii))lo\<d l)\ .i 
NounUsti'i Is .ipj)ioj)i Kitr to llif sitn.iti(»n, 

Xiiotlicr .ispt'tt ol this j)M>l)lriii .nc.i loi n's(*.ii(|i is tint ol boN -^irl 
tllflri ( iitcs III Ic.ii iiiliU Sliu r |)o\ s .nid Uil K .ii*' ti .iiiird to }»♦ (jiiitr 
ddii rent kinds ol people, it is not hrsid" tla* point to spcciil.ito on tlie 
iin{)tut tills (onid li.i\r on tlirir l(-. lining. OnliiLinK we assninr di.it 
tliildirii oi tin two sr\( s Icain siniil.iih luit \\r would snu^cst tliat t|us 
in.ittcr IK t'(K icscncls It is possible tli.it tlicK* .nr sex ddicioiu cs in 
tlir Ir.nniii'i proceeds 

Tlieic .ne .1 nniiihei ol (jnestioiis tliat inJ'zbt lielp to til\e lodis to 
ies« .IK li OI niM >trj..itioii on tins to])K \re tlieie dilii rent \\ .ivs ol le.nii- 
H'U lt)i difleieiit cliildi<n*' Do (liildien li.i\(' .i epertoii'c ol modes o{ 
le.iiiiiim'' \ie these w .i\ s ol learning nsetl .ippiopn.itelv lor spi'cific 
le.irnm^ t.isks-* Ifow tan t'Mtliers help thddreii to (ha'^iiose ultdt is to 
!)(' learned so th.d the\ will then be ahle to utili/e th.it niethod of .itt.itk 
that will ])rodnLe the uieatest preiisjon of Ic.n ■.iiiiu*' 

What iloi s the h'ln fu / jk'k en r as n itifi>t( ( ttn at (>onditioiiists 
.issiniie tli.it some oMit .ution innst he iii.ide to\\.iid tin* learncT l)\ 
.mother peison oi l)\ the nature ol the sitn.ition in oid<T to hinii^ .il)ont 
"leiiilon eiiienf (»f leaniiii^ rituii.it(*l\ . the .iiiswei to r< iniort*eineiit is 
111 how the le.niiei peuei\es it. I'ostin.m sn'4'4(*sts that i eiiilcirceineiit 
in.i\ he miieli more siditle and eo\eit th.iii ima^iiud. 11 this he tine, then 
te.uhiTs ( onId he proN idm'4 reiiJorcciiient when the\ do not niteiid 
t ) do so! This ser\rs tr) hii^hliiiht another pioMeni area that niiuht l)c 
attacked l)\ tc.uliers. ii.mieh . \\ li.it l)elia\iors do te.ielicrs m.mifest .is 
rc'inlorecmer.t ol childreirs le.irnin:;? 

Also, it would ('nlmlitciiiiii^ to .iri.inuc .i seiics of le.nnii X sitn.i- 
tioiis in which teachers ,t;.i\e iiKrc.isniiilv o\crt resj)oiises to cliildreii s 
efforts to ham 'I'licn \\c iiiiulit t'\ to .iscert.nn lioni clnldicn wh.it 
they pcr^.v*i\e(l as leiiiloiccinciit .nid wh.it w.is per(ei\ed .is most posititc 
rcinforccnicnt. 
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By what mccns can we increase the achievement motivation of 
children? Clearly, there are some cliildren whose acliicvcincnt motiva- 
tion docs not netd to be increased; on the other hand, there arc some 
youngsters who do seem to lack the motivation to achieve. 

Every teacher has had pupils with low motivation to achieve and 
with high intellectual abilit\'. And every teacher has speculated as to 
how these pupils might be helped. An experimental research desii^n with 
the following dements mi^ht prove of help to th(?sc pupils. 

1. Focus the pupils' attention on the learning goal or curriculum 
objective. At all times in the classroom experience, the teacher would 
make certain that the learners had clearly in mind the goal that was 
to be achieved. This would give the learners a means-ends perspective. 

2. Help the children to set realistic or attainable goals that are in 
the direction of the major learning goal. Necessarily these goals would 
have to be at the next higher level of difficulty than the learners' present 
performance. 

3 In the process of goal setting, the teacher would capitalize on 
the curiosity that the learner has and would encourage his existing 
int' H'sts arid competencies. To do this the teacher will 1ki\'c to make a 
careful .study of the children to determine their interests and com- 
petencies in order that he can arrange learning tasks exquisitelv ap- 
propriate to the abilitN' of the youngsters. 

4, Aid the learners in making and evaluating their progress toward 
the goals that have been set. 

How do children perceive the teachers attempts to influence the 
achievement motive? Apparently the achievement motive has two com- 
ponents, doing things well, and doing things by one's self. Of these, 
the former ;s somewhat more important. In certain families each of 
these components is transmitted by a separate parent. But we know 
little about the role of tlie teacher w ilh regard to the achievement motive. 
Teachers do tr\' to influence the achievement motivation of children by 
getting tbeni to do things well and by expecting them to do things alone 
Here we find that the teacher's function is different from tlhit of the 
family. So wc must ask ourselves whether this dual role the teachers 
play is confusing to children. Can a teacher socialize yoimgsters to doing 
things well (achievement training) and doing things alone (inde- 
pendence training) without thus predisposing them toward I)eing cau- 
tious since they are unable to predict the teacher's role at the moment? 

What is the learners perception of his audience? While we can 
speculate at length as to what the learner considers his audience to be, 
we are still not assured that onr speculation is valid. For example, we 
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do not know wlicllicr yoiini^sUrs consider tlicir pniiuirx* audu'no<* to 
1)C tcacliers, family or cl iAnKilos. Nor do \\c know if there are coinhu i- 
tions of these po.s.sd)ihties lh.it woidd make the matter even more c(^m- 
plex. There is also the possibihty that the audience could chan<;e aN 
the learner proceeds from one deveh)pmental levi'I to tlie next. Moreover, 
it may l>c tliat social cLiss affihat.im would make a (h'ff(Ten( e. 

When we speak of the hMrncr's aii(h(»nce. we are askini; who aie 
the people or groups or significant others for whom the learner perceives 
his h'arnini; as heim; important, flowexer, we must extend this a hit 
further in order to brin<i otit tlie iniph'cations this miVht have for cur- 
ricnhim development. W e must determine whether the learner i^ rceives 
himself as l>eing part of ln\ own audience. That is to say, the learner 
must feel tliat wliat he is leirnmiX is Mi^nificant and that it has positive 
meaning. Indeed, it may he that the learner is the most important part 
of the learner's audience. 

Which concepts to he hwnrd arc those dr pendent upon the use 
of hnv^ua^^e syinhols? Pos*ma'i has alerted us to the fact that the learniim 
of certain concepts appears to be (lepemh nt iipcm the ability to iis<- 
language symbols. Tliere can be no doubt tliat this could ha\c powerful 
implications for the teaching of certain concepts, particularly in the 
primar)' grades. It is here that we might identify a few concepts deemed 
important in the primary grad< s and inv^'stigatc their d( \elopment in 
connection with the language facility possessed by certain childreii 
Tlie initial selection of children for this experiment might be on the 
l)asis of their language facility. One group of children might be selected 
with liigb language ability and another gioiip with low level lan^uag«* 
abilit\'. We would then proceed to teach a given concept, being careful 
to pro\ide the same material to each of the groups and then to assess 
thoroughly the mastering of the concept l)y children in each of tlie 
groups. 

Always There Stands the Unknown 

While som^" research lends itself to being conducted by classroom 
teachers in limited kinds of circumstances, it appears that research on the 
problem being considered here would have to be done 0:1 a more formal 
l>asis. The selection of chihhen should be done carefully .ind the assess- 
ment of the degree to which a gi\'en concept has been mastered should 
be done with equal precision. This is not to say that teaeliers could n(»t 
coiuhnt such researeli; l)iit it does suggest that consultant help should 
and can be utili/ed when and where it is appropriate. 

The papers in this booklet have cast light upon the w.iy in which 
learning oeenrs. There has been rese.uch presented about the wav in 
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which the j^rowth of children mfliu nce.s learning; the influence of social 
i^roiips and forces upc^n learning; and the way in whicii psyclioh)gical 
factors alfcct Icaruini;. Each of these ap^KMrs to be part of the total 
parcel of leainini;; yet no single force can be accountable for an individ- 
uals learning. Much as wc lia\o discovered about learning, there re- 
mains much more to be discovered. We need not feel guilt)- al)out not 
having the complete answer; but wc cannot l)e dilatory in our efforts to 
discover more truths a}x)ut learning. There are a multitude of things 
unknown about learning, some of which arc highlighted by the four 
(|Ucstions which follow. 

Is Icaniino, a siiv^ular process? Casual conversation with educators 
strongly suggests that they do en\ ision learning as being a single process, 
quite unique, differing from all other aspects of human functioning! 
This may be true, but the papers in this l)(K)klet suggest otherwise. 
If learning is not a singular process and if we assume that it is, then 
our avowed intention to teach the whole child becom.Hj a platitude 
that we mouth. Should further research reveal that learning is a series 
of processes, only then can wc teach the whole child if, indeed, that 
is humanly possible. 

Is learning a means to an end? There is a widespread belief among 
educators, psychologists and lay people that would lead them to answer 
this question affirmatively. One learns something, is the belief, so that he 
can use it to do something. Learning, according to this position, is a 
tool or an inteiim activity. Many cf our curricula are constructed on 
this Ijchef. One cannot argue too strenuously against this point of 
view, for it is only reasonable that learning should enable a person to 
do something Iw^tter or differently. The genesis of this belief is deeply 
rooted in the production orientation of eur culture. Unless we can report 
that something tangible was produced or something done, we feel that 
the activity was insignificant. 

Is it posable that learning is not simply a means but also an end? 
The question is based on the belief that human beings tend to derive 
satisfaction from using their nmons systc^ms fully. What would happen 
to the curriculum if we wctc to discover through research that tluTe are 
two major functions in learning? First, that learning is a tool or interim 
acti\ity; it is something that we employ to bring about change in our 
externality. Second, learning is an activity and an end unto itself because; 
it has helped man to increase his psychological ct)mple.\ity. 

What occurs organically when children learn? We know a great 
deal alwut different aspects of learning; but w^e know exceedingly little 
about what occurs organically with respect to learning. The people who 
are coming to grip^ with this problem are those in neuropliysiologv and 



fU'ctrocnceplKiloi^raphy. Other than the research findings Iroin these* 
(lisciphnes, we speculate as to what happens inside of ukui when he 
learns. We obserxc that a person behave^ in a given way and then we 
sixrculate as to what happened organically to give rise to the behavior. 
Historically, this lack of knowledge about what happens internally when 
learning occurs has caused us to look outside of man for our answers. 
Conceivably, tliis is why we engage mi lengthy and sometimes heated 
discussions al)Out methods of teaching reading, grade placement of 
certain units of instruction, and the teaching of physical skills. 

/v lcarnin<i the same for all? Not knowing differently, it is easy to 
assume that 'earning is the same for all, whether a rat, an underachie\ er. 
a chimpanzee, a child from suburbia or from a blighted community, or 
whether the learner is a boy or a girl. There is some evidence to indicate 
that, while there are some common ways of barning, there are also some 
very personal ways. We do not know whether school learning is the same 
as nonschool learning. Nor do we know whether problem solving in a 
testing situation is the same as problem solving in a nontest situation. 
Similarly, we lack knowledge as to whether learning in one curricuhim 
area occurs in the same way or in dilFerent ways than does learning in 
other airriculum areas. 

Tliese questions are not intended to ridicule or attack the curriculum 
worker. Rather, they are intended to highlight the need for more research 
about learning in order that the curriculum worker will be able to be 
more precise in his work. 
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